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the views of the author and do not 
necessarily reflect the official 
views of the Iowa Department of 
Transportation. This report does 
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INTRODUCTION 
Various asphalt additives have been used at several Iowa 
locations over the years. Unfortunately, the analysis and 
comparison of performance between the sites has not always been 
thoroughly documented. This project was initiated to evaluate 
and summarize the experiences to date of approximately 15 
different Iowa sites where various asphalt additives have been 
used. In many cases, the projects used in this research were 
completed before this research was initiated. Project 
correspondence and agreement are in Appendix A. 
OBJECTIVE 
The objective of the research is to compare performance results 
of various asphalt modifiers as used in various Iowa test 
sections. 
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PROJECT DESCRIPTION 
The research project consists of a combination of various 
projects and test sections with asphalt additives which have been 
used or are under study in recent years. 
Eight different types of asphalt additives were evaluated in the 
project. The additives were applied in a total of 15 specific 
Iowa sites. Four products were applied at more than one site. 
In some cases, a conventional section within the project was not 
available for comparison to the test additive. Data collected, 
as well as results found from each site, were unique for each 
application. Applications were often very different from each 
other. The various projects consisted of seal coats, 
microsurf acing treatments and sometimes one or more courses of 
asphalt on a highway or at a specific area near a signalized 
intersection. Evaluations were done mainly through visual 
inspections and rut depth measurements. Core densities and 
percent air were also obtained, where applicable. See 
Appendix c. 
PROJECT LOCATIONS 
A list of the locations of the projects and the asphalt additives 
used is as follows: 
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SITE 
1. Jasper County, in the city of 
Newton 
2. Clinton County in the city of 
Clinton on us 67 
3. O'Brien County in the city of 
Sheldon on US 18 
4. Pottawattamie County in the city 
of Council Bluffs on I-480 (1979) 
5. Woodbury County in the city of 
Sioux City on IA 12, Gordon Drive 
6. story County, south of Napier on 
county road E57 
7. Polk County, south of Madrid on 
IA 415 
8. Polk County, north of Ankeny on 
us 69 
9. Story County, north of Nevada on 
county road E29 
10. Pottawattamie County in the city 
of Council Bluffs on I-480 (1988 
resurfacing of site 4) 
11. Webster county, south of Ft. Dodge 
on us 169 
12. Polk County in the city of 
Des Moines on Fleur Drive 
13. Story County in the city of 
Ames on us 69, Duff Avenue 
14. O'Brien County in the city of 
Sheldon on IA 60 
15. Polk County in the city of 
Des Moines on Fleur Drive 
ASPHALT MODIFIER 
PAC 40 
Styrene Butadiene 
styrene (SBS) 
PAC 40 
Styrene Butadiene 
Neoprene (SBN) 
PAC 40 
Styrene Butadiene 
Rubber (SBR) 
Asphadur 
AC-13 
(Styrelf-13) 
Chem-Crete 
Ductilad 01002 
Ralumac 
UltraPave 
3M additive 5990 
(Asphadur) 
Ralumac 
PAC 30 
Styrene Butadiene 
Styrene (SBS) 
PAC 30 
Styrene Butadiene 
styrene (SBS) 
PAC 40 
Styrene Butadiene 
Rubber ( SBR) 
PAC 30 
Styrene Butadiene 
styrene (SBS) 
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PAC 30, PAC 40, SITES 1, 2, 3, 12. 13, 14 and 15 
Seven different sites were selected to evaluate polymer modified 
asphalt cements, PAC 30s and PAC 40s. The seven sites were 
selected from different areas of the state and with different 
average daily traffic counts. All the sites were in areas of 
city traffic and often at street intersections with a high number 
of traffic stops and starts. 
Location, Date, Evaluation and conclusion 
Details for site No.: 
1. Jasper County, in the city of Newton on US 6, project 
FN-6-4(85)--21-50. The project extends from West 15th Place 
north to West 3rd Street and from East 2nd Street to East 
28th Street. 
The PAC 40 styrene Butadiene Styrene (SBS) treatment is in 
both the 38.1 mm (1~ in.) thick binder and surface course 
from 30.5 m (100 ft.) east to 30.5 m (100 ft.) west of 
signalized intersections. 
The Average Daily Traffic (ADT) was 10,000 with 3.3% trucks. 
The project was constructed in September 1987. 
Evaluations for this project were near the intersection of 
East 23rd street for both the test and conventional sections. 
Visual evaluations and rut depth measurements were recorded. 
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Visual evaluation showed no major amount of stripping, 
raveling or cracking and no significant difference when 
comparing the PAC 40 to the conventional section. 
Rut depth average measurements in mm (in.) were: 
1991 1993 
PAC 40 2.54 mm 4.1 mm 
(0.10 in.) (0.16 in.) 
Conventional 5.08 mm 5.08 mm 
(0.20 in.) (0.20 in.) 
The contract prices quoted did not show an extra cost for the 
polymerized (PAC 40) asphalt. The conventional and PAC 40 
asphalt cement concretes were both quoted at $0.02 per kg 
($11.73 per ton), so no cost comparisons is available. 
In conclusion, the polymerized (PAC 40) asphalt cement 
concrete performed slightly better than the conventional 
asphalt cement concrete even when placed near a signalized 
intersection. The rut depth measurement showed slightly less 
rutting in the PAC 40 test section. 
See Appendix B - 1 for Materials Data. 
2. Clinton County, in the city of Clinton on US 67, project 
FN-67-2(42)--21-23. The project extends from 7th Avenue 
South, north 1.3 km (0.8 miles) to 7th Avenue North and from 
North 2nd Street, west to North 3rd Street. 
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The PAC 40 Styrene Butadiene Neoprene (SBN) modified asphalt 
was applied in the center 12.2 m (40 ft.) from Sta. 17+69.90 
(MP 38.11) to Sta. 39+82.90 and center 9.8 m (32 ft.) on Main 
Street from 2nd Street to 3rd Street. The ADT was 13,400 on 
us 67 and 6,380 on Main Street. The project was constructed 
in May 1987. 
Evaluations for this project were on US 67 between 2nd and 
3rd Street South, between 4th and 5th Street North and on 
Main Street between N. 2nd Street and N. 3rd Street. Visual 
evaluations and rut depth measurements were recorded. 
Visual evaluations showed no stripping or raveling. Some 
cracking was evident, but it appeared to be reflective or 
related to city utility lines. It appeared to be similar in 
the PAC 40 and conventional sections. 
Rut depth averages in mm (in.) were: 
PAC 40 
Conventional 
0.25 mm 
(O. 01 in.) 
1. 27 mm 
(0.05 in.) 
2.0 mm ( o. 08 in.) 
2.3 mm 
(0.09 in.) 
The contract prices quoted were the same for the polymerized 
(PAC 40) asphalt cement concrete and the conventional asphalt 
cement concrete. The price for each was quoted at 
$0.03 per kg ($23.00 per ton) so no cost comparison is 
available. 
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The conclusion from evaluations at this site would be similar 
to site 1. Raveling and stripping were not evident. Some 
cracks were observed but appeared to be reflective or related 
to underground utilities. The rut depth measurements show 
that the modified asphalt (PAC 40) cement concrete had 
slightly less rutting with a,difference which is relatively 
insignificant. 
In this case, performance of the asphalt modifier would not 
justify any increase in product cost. 
See Appendix B - 2 for Materials Data. 
3. O'Brien County, in the city of Sheldon on US 18 from the 
railroad tracks east to the east city limit of the city of 
Sanborn at the junction of US 69. The project is 
FN-18-2(50)--21-71. 
The section of modified asphalt (PAC 40 Styrene Butadiene 
Rubber (SBR)) cement extends from the intersection of us 18 
and IA 60, eastward from Sta. 29+73 to Sta. 35+50. 
The ADT is 5,300 with 14% trucks. The project was 
constructed in June 1987. 
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Evaluation of the modified asphalt (PAC 40) cement concrete 
section was of the westbound inside lane and results were 
compared with the conventional section. Visual evaluations 
showed that there was no significant stripping or raveling 
and that some cracking did exist, however, it was similar to 
the conventional section. 
Rut depth measurements in mm (in.) were: 
1989 1991 1993 
PAC 40 2.29 mm 2.29 mm 3.30 mm 
(0.09 in.) (0.09 in.) (0.13 in.) 
Conventional 1.27 mm 2.54 mm 2.80 mm 
(0.05 in.) (0.10 in.) (0.11 in.) 
The contract price for PAC 40 is not quoted as it was 
substituted in the place of Asphadur in this project. 
Based on visual evaluations and on rut depth measurements, 
the conclusions from this test site are that the PAC 40 
performed similar to the conventional asphalt cement 
concrete. A significant extra cost for the PAC 40 would not 
have been recovered through extra or exceptional performance. 
The conventional section performed as well as the PAC 40 
section. 
See Appendix B - 3 for Materials Data. 
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12. Polk County, in the city of Des Moines, on Fleur Drive from 
McKinley Avenue, north approximately 2.4 km (1.5 miles) to 
the railroad viaduct. The project is WO 0206-85-009 
constructed in 1986. 
A modified asphalt PAC 30 cement concrete was used in two 
38.1 mm (l~ in.) lifts. 
The ADT was 30,000 with 5% trucks. 
Visual evaluations and rut depth measurements were mainly in 
the southbound driving lane south of the intersection with 
Wakonda View Drive. There was no conventional section in 
this project. There was no evidence of stripping or 
raveling. Some reflective cracking did exist. 
Rut depth measurement averages in mm (in.) were: 
3.30 mm 
(0.13 in.) 
2.79 mm 
(0.11 in.) 
5.59 mm 
(0.22 in.) 
The contract quoted price for asphalt cement, polymerized, 
was $0.33 per kg ($296.06 per ton). The average price for 
regular asphalt cement in 1986 was $0.23 per kg ($204.00 per 
ton). 
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The polymerized asphalt cement concrete, PAC 30, put down in 
1986 was still performing fairly well in 1993. The most 
evident and increasing problem was wheelpath rutting which 
measured 5.59 mm (0.22 in.) in 1993. Without a conventional 
section for comparison, it can only be concluded that the 
polymerized asphalt performed in a satisfactory manner under 
the heavy traffic conditions and the long period of time. 
See Appendix B - 12 for Materials Data. 
13. Story County, in the city of Ames on Us 69, Duff Avenue, from 
the Squaw Creek Bridge north to South Third Street. The test 
section for evaluation of the PAC 30 extends from the 
centerline of South 5th Street 42.98 m (141 ft.) southerly. 
The remainder of the project southward was the conventional 
section. 
The PAC 30 treatment was applied in both the 38.1 mm (1~ in.) 
thick binder and surface courses. 
The ADT was 19,000 with 3% trucks. The project was 
constructed in August 1988. 
Evaluations for this project were between South 5th street 
and the Squaw Creek Bridge. Visual evaluations and rut depth 
measurements were recorded for the PAC 30 section and for 
the conventional section. 
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There was no evidence of stripping or raveling in either 
section. Cracking was observed, but was minimal in both 
sections. 
Rut depth average measurements in mm (in.) were: 
1990 1991 1994 
PAC 30 1.27 mm 2.03 mm 2.79 mm 
(0.05 in.) (0.08 in.) (0.11 in.) 
conventional 2.29 mm 2.54 mm 3.30 mm 
(0.09 in.) (0.10 in.) (0.13 in.) 
The contract quoted price was $0.17/kg ($148.00/ton) for the 
conventional asphalt cement and $0.31/kg ($275.00/ton) for 
the polymerized (PAC 30) asphalt cement. 
The conclusion from field evaluations of the polymer modified 
asphalt cement concrete is that it is performing in a 
satisfactory manner. Considering that the PAC 30 section was 
placed at a signalized intersection where it was exposed to 
the extra stresses from stopping, starting and turning 
traffic, it still performed better than the conventional 
asphalt mix. Rut depth measurements were also lower in the 
PAC 30 section. Considering the high volume of traffic and 
the location of the PAC 30 test section, it can be concluded 
that the PAC 30 modified asphalt cement is, under these 
conditions, performing better than the conventional asphalt 
and it's performance would support some additional 
expenditure on PAC 30 modifier. 
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See Appendix B - 13 for Materials Data. 
14. O'Brien County, on IA 60 from us 18 in Sheldon north to the 
C&NW RR in Sibley. 
A modified asphalt cement, PAC 40, was applied north of the 
signalized intersection with us 18. The PAC 40 was used in 
both the 38.1 mm (1~ in.) thick binder and surface courses 
from Sta. 1750+15 north to Sta. 1763+07. The project number 
was FN-60-3(11)--21-71. 
The ADT was 8,400 with 14% trucks and the project was 
constructed in 1987. 
Visual evaluations for this test site and the adjoining 
conventional section identified no significant stripping or 
raveling in either section. Some cracks were evident but 
they appeared to be reflective. Rut depth measurements in 
mm (in.) were: 
1989 1991 1993 
PAC 40 2.54 mm 3.81 mm 1. 78 mm 
(0.10 in.) (0.15 in.) (0.07 in.) 
Conventional 1. 27 mm 0.76 mm 0.76 mm 
(0.05 in.) (0.03 in.) (0.03 in.) 
The contract quoted prices for the asphalt cement concrete 
mixes were: Conventional - $0.02 per kg ($13.75 per ton) 
Polymer modified (PAC 40) - $0.03 per kg 
($23.00 per ton) 
13 
conclusions, based upon field performance and product cost 
only at this site, may be misleading. The polymerized 
asphalt mix did cost more. From visual evaluations, it did 
not perform better than the conventional mix. Rut depth 
measurements would imply that the polymerized mix did not 
perform quite as well as the conventional mix. However, the 
polymerized mix was placed in a location of vehicle braking, 
accelerating or turning which clearly puts additional 
stresses on the pavement. The conventional mix was placed in 
the main line away from the signalized intersection. Under 
these conditions of extra stress, the polymerized asphalt, 
PAC 40 mix, did perform in a very acceptable manner 
considering its location. 
See Appendix B - 14 for Materials Data. 
15. Polk County, in the city of Des Moines on Fleur Drive, from 
McKinley Avenue south to Army Post Road. The project number 
is 020687003. 
A polymer modified asphalt cement {PAC 30) was used in the 
mix for two 38.1 mm {l~ in.) thick lifts constructed in 1989. 
The ADT was 30,000 with 5% trucks. 
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Performance evaluations were mainly of the southbound lanes 
just south of Hackley Avenue. Visual evaluations showed no 
stripping or raveling. There was minimal transverse cracking 
which appeared to be reflective. 
Rut depth measurement averages in mm (in.) were: 
2.03 mm 
(0.08 in.) 
2.03 mm 
{0.08 in.) 
4.32 mm 
(0.17 in.) 
3.56 mm ( o. 14 in.) 
There was no conventional section within this project for 
comparison of asphalt performance and material cost. 
A conclusion, bas.ed upon the evaluation of field performance 
of the modified asphalt cement PAC 30, is that it has 
performed in an acceptable manner. There are indications of 
wheelpath rutting problems and this is a point of concern. 
Considering the length of time in service and the volume of 
traffic, the polymerized asphalt cement, PAC 30, concrete mix 
has performed at least as well or better than would be 
expected from a conventional asphalt cement concrete mix. 
See Appendix B - 15 for Materials Data. 
CONCLUSIONS 
PAC 30, PAC 40, Sites 1, 2, 3, 12, 13, 14 and 15 
At some project sites, the polymerized asphalt cement PAC 30 and 
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PAC 40 concretes were applied at the stop, start and turn areas 
near signalized intersections. These areas of asphalt pavement 
are known to be highly stressed from vehicle tires. In most 
cases, the modified asphalt at those sites performed at least as 
good as the conventional asphalt even though the stresses were 
abnormally high. This performance indicates that the polymer 
modified asphalts are more durable than the conventional asphalts 
in the areas of normal stress. 
ASPHADUR, SITES 4 and 10 
Two different sites were selected for the experimental 
application of the polymer modified asphalt cement concrete 
containing Asphadur. They were both applied at the same location 
on I-480 in Pottawattamie County in different projects, in 1979 
and in 1988. For details on the polymer asphalt modifier, 
Asphadur, see Ref. 1. 
Location, Date, Evaluation and Conclusion 
Details for site No.: 
4. Pottawattamie County, in the city of Council Bluffs on I-480 
over North 41st Street. The project number is 
I-IR-480-1(114)0--14-78. 
The polymer modified asphalt cement concrete containing 6% 
Asphadur was applied in. this project as a 50.8 mm (2 in.) 
thick surface course constructed in 1979. 
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Project estimates called for 865 tons of the modified asphalt 
cement concrete. The estimated cost was $0.04 per kg of mix 
($35.00 per ton of mix). The 1980 ADT was 40,300 with 6% 
trucks. 
Visual evaluations and rut depth measurements were not made 
in the project as it was resurfaced in 1988 soon after the 
start of this research project with another polymer modified 
asphalt cement containing Asphadur. 
No conclusion will be made on the performance of Asphadur at 
this site due to its being resurfaced. 
See Appendix B - 4 for Materials Data. 
10. Pottawattamie County, in the city of Council Bluffs on I-480 
from the Missouri River Bridge to I-29. The project number 
is IR-480-1(1117)0--12-78. 
The Asphadur modified asphalt cement concrete was applied in 
two lifts for a total of 101.6 mm (4 in.) thickness in June 
1988. 
The ADT was 44,000 with 5% trucks. 
17 
Evaluations were approximately 100.58 m (330 ft.) west of the 
bridge over North 41st Street. There was no conventional 
section for comparison. 
Visual evaluations showed no stripping. some transverse 
cracks were visible. The surface showed many small map 
cracks and substantial raveling. The asphalt gave an 
appearance of being very hard, brittle and aged. 
Rut depth average measurements in mm (in.) were: 
0.76 mm 
(0.03 in.) 
2. 54 mm 
(0.10 in.) 
2.03 mm 
(0.08 in.) 
Considering the high volume of traffic, rut depths were 
considered minimal. 
The additional cost of the Asphadur for this project was only 
$2,572.80. The Asphadur was provided from the Iowa DOT owned 
stock which was valued at $0.36/kg ($0.16/lb.) for 
7,293.89 kg (8.04 tons) used. The percent of Asphadur in the 
mix was 6%. In this case, no cost comparisons were made. 
Conclusions made from this site on the use of the asphalt 
polymer modifier, Asphadur, would be that the asphalt mix 
appears to be quite resistant to wheelpath rutting. However, 
the appearance of early aging, brittleness and major raveling 
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on the surface does give cause for concern as to possibly 
some adverse effect such as accelerated aging from the 
addition of a modifier. Asphadur is not currently available. 
Asphadur additive was also marketed as 3M Additive 5990. 
See Appendix B - 10 for Materials Data. 
AC-13, SITE 5 
Location, Date, Evaluation, conclusion 
A polymer modified asphalt cement AC-13 (Styrelf-13) has been 
developed to exhibit characteristics of very high stability in 
asphalt mixes. It is intended to prolong good performance of 
asphalt pavement life in areas of heavy traffic stopping, 
starting and turning maneuvers. Use of AC-13 should reduce the 
distortions of asphalt rutting and shoving. It should also 
reduce the need for maintenance cold milling or heater planing 
operations to maintain a smooth roadway. 
The AC-13 modified asphalt research site was located in Woodbury 
County, on Sioux city Iowa Primary Road 12 (Gordon Drive). The 
project extends from near us 75 east, southeast for 4.18 km 
(2.6 miles). This is a limited access 4-lane facility with 
turning lanes at service roads and intersections. Traffic 
volumes range from 6,ooo ADT with 10% trucks near the east end 
and 17,000 ADT with 5% trucks near the west end. 
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The AC-13 modified asphalt was applied at 5 specific sites within 
the project. Four sites were at signalized intersections and one 
site was at a 4° circular curve that was not super elevated. 
Construction of the project was done in July, 1984. 
For a final report on this project, see Ref. 2. 
The field performance of the AC-13 asphalt concrete cement was 
evaluated in several ways. Cores were taken and analyzed for 
density and air voids at the time of construction. Each year for 
the 3 years which followed, cores were taken to determine the 
change in the absolute viscosity, penetration and ductility of 
the recovered AC-13. Rut depth, reflective cracking and surface 
raveling data was also recorded over a three-year period. 
Project operations included first removal of the old asphalt 
cement concrete from the portland cement concrete base. Base 
repair work was also done. Two 38.1 mm (1~ in.) lifts of 
recycled asphalt concrete cement were applied throughout the 
project except for in the research areas. Virgin aggregate 
asphalt concrete cement containing AC-13 was placed in the five 
research areas. 
Some conclusions on the performance of AC-13 from experience in 
this project are: 
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• Test results from the surface lift cores show a hardening or 
aging of the recovered AC-13 each year and the rate 
accelerated during the third year to an absolute viscosity of 
34, 994 poise. The higher viscosity did not appear to be 
detrimental in the pavement performance. 
• AC-13 did not stop all rutting from occurring. increasing each year but appeared to stabilize 
year at less than 6.35 mm (1/4 in.). 
Rutting was 
by the third 
• The polymer modified asphalt cement was not effective in 
controlling transverse joint reflection cracks. 
• There were no signs of raveling after 3 years. 
• With 5 years of extended evaluations beyond the 3 years 
covered in the final report no significant changes had 
occurred. over the total of 8 years, rutting remained less 
than 6.35 mm (0.25 in.) with most values being around 
2.54 mm (0.10 in.). Raveling and stripping were not 
significant. Most cracks appeared to be reflective. 
• Eight years after construction the AC-13 polymer modified 
asphalt pavement appears to be performing well, for its age. 
See Appendix B - 5 for Materials Data. 
CHEM-CRETE, SITE 6 
Location, Date, Evaluation and conclusion 
Chem-Crete Bitumen is an asphalt modifier specifically designed 
to upgrade the performance of asphalt mixes which use deficient 
aggregates. It is promoted as a product which increases 
stability, durability and fatigue response at all temperatures. 
Chem-Crete was used in two asphalt mixes, one containing a poorly 
graded sand and the other, a Type B, Class 2 asphalt concrete 
mix. The mixes were blended 1:9 with an AC 10 asphalt. Both of 
these mixes were also used with unmodified asphalt cement. Two 
38.1 mm {l~ in.) lifts were placed for a total thickness of 
76.2 mm (3 in.). 
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The location of the Chem-Crete application was on Story County 
road E57. The application covered 1.68 km (1.046 miles) from the 
Boone County line eastward. The ADT of this roadway in 1980 was 
160 with 20% trucks. 
The application of the Chem-Crete on county road E57 began on 
September 15, 1980. 
Visual evaluations showed that the Chem-Crete additive did not 
improve asphalt performance, in fact, in this case it was 
detrimental to long-term performance. In comparison, the Chem-
Crete sections began showing extensive cracking with many full 
length transverse cracks very early. Within six months, the 
ratio of feet of cracks in the two Chem-Crete sections compared 
to the conventional section was 16 to 1 and 40 to 1. 
Road Rater tests were also done. In the Type B mix, strength 
values of the Chem-Crete were lower than the conventional 
sections. 
For a final report on this project, see Ref. 3. 
Based upon results from field tests of the use of Chem-Crete and 
the comparison of its transverse cracking with a conventional 
test section, it was concluded that Chem-Crete did not perform 
well. Maintenance against major cracking problems was required 
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within two years in the Chem-Crete test section. Further testing 
or use of Chem-Crete is not recommended. 
See Appendix B - 6 for Materials Data. 
DUCTILAD D1002, SITE 7 
Location, Date, Evaluation and Conclusion 
A polymer modified asphalt was used at site number 7 in a seal 
coat treatment over an old asphalt surface. The polymer 
additive, Ductilad 01002, was added to the asphalt cement at a 
rate of 3% by weight. 
The location of the project was in Polk County on IA 415 from 
near the north city limit of Polk City north 9.82 km (6.1 miles) 
to near the junction with IA 17. The research section containing 
Ductilad 01002 is in the southbound lane, starting near IA 17. 
The section extends 4.22 km (2.62 miles) from station 1074+80 to 
Station 936+47. The adjacent opposing lane, containing a regular 
CRS-2 binder, was used as the conventional section. 
The seal coat was applied July 13, 1987. 
The evaluation of Ductilad 01002 was done by comparing the loss 
of aggregate chips over a 5 year period between the Ductilad 
section and the conventional section. 
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Samples of the seal coat were removed from the conventional and 
the test sections of the project. The weight of aggregate chips 
recovered was determined and the rate of loss over the years was 
compared. For a final report on this project, see Ref. 4. 
By the comparison of weight of aggregate chips retained, it is 
shown that the overall amount retained was slightly higher in the 
Ductilad section. However, it should be noted that test results 
from chips varied widely from year to year and that by visual 
evaluations, no difference could be determined between the 
performance of the conventional and test sections. See Appendix 
B-7 for Materials Data and for Grams of Aggregate Chips 
Recovered. 
The results show that any appreciable increase in cost for the 
polymerized asphalt and processing operations, estimated to be 
$0.06/L ($0.21/gal.) would most likely not be recovered. 
RALUMAC, SITES 8 AND 11 
Two different sites were selected to evaluate a latex modified 
asphalt microsurfacing treatment called Ralumac. Both treatments 
were applied as a slurry seal coat. The treatment at site 8 was 
applied over an old roadway after an estimated 250.83 sq. m 
(300 sq. yds.) of full depth ACC repairs were made. The old 
pavement consisted of 203.2 mm (8 in.) of PCC overlaid with 
171.45 mm (6.75 in.) of ACC. 
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A second Ralumac latex modified asphalt microsurfacing treatment 
was applied at site 11 mainly to fill in wheelpath ruts, but also 
to provide a new microsurface and to seal the old asphalt 
pavement. 
Location, Date, Evaluation and conclusion 
Details for site No. 
8. A Ralumac microsurfacing treatment in Polk County on US 69 
constructed in July 1982 extends from just north of 
1st Street in Ankeny north 8.10 km (5.035 miles) to 1.61 km 
(1 mile) north of IA 87. 
The project number is MP-1700-69-77. The ADT in 1982 was 
8,160 with 3% trucks. 
Visual evaluations, friction tests and rut depth readings 
were taken in the test area. 
Visual evaluations confirmed that the Ralumac performed in a 
satisfactory manner at this site. It appeared very stable. 
Longitudinal marks left during construction in 1982 were 
still visible in the wheelpaths in 1988. Ralumac material 
removed with a screwdriver in 1986 was approximately 9.53 mm 
(3/8 in.) thick but did not appear to be flexible and 
resilient. 
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Friction test result averages were increasing slightly over 
the years from 1983 to 1988. The overall average value was 
36. 
Rut depth values taken in 1986 averaged 1.27 mm (0.05 in.). 
Reflective cracks were occurring but they were being sealed. 
A conclusion from this evaluation is that Ralumac can provide 
a good sealing and wearing surface on old asphalt roadways. 
Ralumac performance and success is highly dependent upon 
careful and correct control of product mixing and 
application. 
In this test application, the Ralumac treatment performed 
very well and would be competitive to conventional slurry 
seals. 
A limited amount of information is available on this test 
site as it was constructed some time before this research 
project was initiated. 
See Appendix B - 8 for Materials Data 
11. The location of the project was in Webster County on us 169 
near the south edge of Ft. Dodge. The project extends north 
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for about 0.80 km (1/2 mile) from the county road P51. The 
Ralumac was applied from station 1150+00 to station 1180+00. 
There was no conventional section on this project constructed 
as project FN-6-4(185)--21-50 on June 16, 1988. 
The evaluation of the Ralumac section was done mainly through 
visual evaluations and by rut depth measurements. Evidence 
of wheelpath rutting was seen soon after traffic was allowed 
on the new Ralumac surface. Within 60 days after 
construction, rut depth averages were already approximately 
6.35 mm (0.25 in.) deep. 
For a final report on this project, see Ref. 5. 
During the process of applying the Ralumac, it was evident 
that there were difficulties in getting the proper ratios of 
materials in the mix. In some areas, the emulsion was very 
slow to break. The application of the Ralumac treatment was 
done by an experienced crew provided by the product supplier. 
From observations made during the application of the Ralumac 
treatment, and from the development of ruts soon after, 
product mixing and application may be quite critical and 
somewhat difficult to control. 
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Due to a poorly controlled mix ratio and the resulting slow 
breaking of the emulsion, some of the Ralumac was eroded away 
by a rainfall 18 hours after application. With evidence of 
early rutting and continued rutting, it can be concluded that 
the Ralumac treatment was not successful in this test. 
There were no charges for the Ralumac material and 
application under this demonstration project so no cost 
comparisons are available. If there were charges for the 
Ralumac additive or treatment, the result would have been, in 
this case, that it was not a cost effective treatment. The 
long-term performance of the product was not good. 
See Appendix B - 11 for Materials Data. 
ULTRAPAVE, SITE 9 
Location, Date, Evaluation and conclusion 
UltraPave, a latex modifier added to an AC 10 asphalt cement, was 
used for resurfacing at site number 9. The UltraPave was used in 
the top 44.45 mm .(1% in.) lift of a 88.9 mm (312 in.) resurfacing 
project. The purpose of UltraPave is to "waterproof," add 
flexibility, retain aggregate better and longer and extend the 
life of the road. 
The project was located in story County on county road E29. The 
UltraPave was applied in the westbound lane beginning 
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approximately 3.62 km (2.25 miles) east of Story County road S14. 
The test section west from Station 114+60 to Station 126+00. The 
eastbound lane of the project was a conventional Type B asphalt 
cement. The resurfacing project was constructed on 
July 19, 1983. 
The long-term evaluation of UltraPave was done visually in 
comparing results from UltraPave in the westbound lane with 
results of the conventional asphalt cement in the eastbound lane. 
A preliminary evaluation at the time of construction showed that 
the UltraPave mix was very sticky and difficult to work with. A 
later evaluation, February 12, 1986, showed no significant 
difference in cracking between the UltraPave and the conventional 
sections. 
A long-term evaluation showed that slightly less rutting and more 
cracks were observed in the UltraPave section. The final 
evaluation results were: 
May 12, 1993 - Across two 30.5 m (100 ft.) sections 
UltraPave 
Conventional 
CRACKS (AVG.) 
12 cracks/30.5 m (100 ft.) 
9 cracks/30.5 m (100 ft.) 
RUTS (AVG.) 
3.8 mm (0.15 in.) 
4.8 mm (0.19 in.) 
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The UltraPave latex additive was added into the pugmill after the 
asphalt and aggregate were heated to at least 148.9°C (300°F). 
The mix became extremely sticky. It was difficult to remove from 
the trucks and caused problems in passing through the paver. 
Severe tearing of the mat was observed behind the paver. 
The UltraPave latex provided by Seal Lock of Iowa Incorporated 
was a product promotion and, therefore, no product costs are 
available. 
From the experimental use of the latex polymer additive 
UltraPave, we can conclude that it does not give overall superior 
performance and that, in this case, it would not be cost 
effective. It was more difficult to work with during 
construction. Follow-up visual evaluations indicated more cracks 
existed in the UltraPave section but rutting was slightly less. 
In general, cracking was severe. The UltraPave section had 12 
cracks per 30.5 m (100 ft.) while the control section had 9 
cracks per 30.5 m (100 ft.). See Appendix B - 9 for Materials 
Data. 
GENERAL CONCLUSIONS 
Of all the different polymer modifiers for asphalt evaluated over 
the 15 different sites in this research project, it has been 
determined that some of the products did not perform well in 
spite of supplier support, or approved installation. In other 
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cases, other products did perform better than their conventional 
counter part in the same roadways. 
In many cases, the products tested were applied in relatively 
short sections of a complete project. Under that condition, 
there is commonly a problem of a poorer mix or quality control in 
the "start up" phase of a new mix. By the time mix adjustments 
are brought under control, the test section is completed. The 
Ralumac, applied at site 11 may have failed as a result of that 
situation. 
Evaluations have shown that the polymer modifiers PAC 40 SBS, 
PAC 40 SBN, PAC 40 SBR and PAC 30 SBS performed well in their 
special applications. Those products, combined with today's 
state-of-the-art crushed aggregate gradations should provide a 
very durable asphalt cement concrete roadway and would be cost 
effective for high stress or critical areas such as at signalized 
intersections with heavy traffic. 
Chem-Crete resulted in very poor performance. Ductilad and 
UltraPave were not deemed cost effective. 
GENERAL RECOMMENDATIONS 
Based upon the evaluations and results from the various polymer 
modified asphalts used in the 15 sites in the state of Iowa, the 
recommendations are as follows: 
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Some modified asphalts have shown to perform better in the high 
stress areas, such as near signalized intersections, than the 
conventional asphalt applied in the lower stress areas of the 
same roadway away from signalized intersections. Under those 
conditions, it would be recommended that some amount of 
additional investment could be justified for an asphalt modifier 
and it would be cost effective. The modifiers in this case are 
those applied as follows: 
Site 1 PAC 40 Styrene Butadiene styrene 
Site 2 PAC 40 Styrene Butadiene Neoprene 
Site 3 PAC 40 styrene Butadiene Rubber 
Site 5 AC-13 styrelf-13 
Site 12 PAC 30 styrene Butadiene styrene 
site 13 PAC 30 Styrene Butadiene Styrene 
Site 14 PAC 40 Styrene Butadiene Rubber 
site 15 PAC 30 Styrene Butadiene Styrene 
The performance of the remaining asphalt modifiers used in this 
project, did not perform as proposed, expected or in a 
satisfactory manner for one or more reasons. They are as 
follows: 
Site 4 
Site 6 
Site 7 
site s 
site 9 
Asphadur 
Chem-Crete 
Ductilad D1002 
Ralumac 
UltraPave 
Site 10 
Site 11 
32 
Asphadur (3M-5990) 
Ralumac 
Some of these reasons could be improper product preparation or 
application. No recommendations are being made for further 
tests, evaluations or use of products used in those sites. 
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Appendix A 
Project Correspondence and Agreement 
() 
U.S. Deparimenl 
o! Transportation 
Federal Highway 
Administration 
Mr. Robert L. Humphrey 
Director, Iowa Department 
of Transportation 
800 Lincoln Way 
Ames, Iowa 50010 
Dear Mr. Humphrey: 
OCT 5 ICJ88 
400 Seventh St., S.W. 
Washington, D.C. 20590 
Reply to: HH0-41 
Through: -)'~,,;:::~ 
Mr. Hube-Ff'if./0illard 
Division Administrator 
Ames, Iowa 
Enclosed are two copies of a Work Order for evaluating and 
reporting on the performance of asphalt additives under 
Experimental Project No. 3. This Work Order is issued under 
our Cooperative Agreement dated March 24, 1982, and amendment 
No. 1 dated September 26, 1983. 
Please execute both copies of the Work Order, enter the name, 
address and telephone number of the principal investigator under 
ARTICLE IV - KEY PERSONNEL of the Work Order and return one copy 
with original signatures to the office. 
Any questions concerning this Work Order may be directed to 
Mr. Tommy L. Beatty at (202) 366-4667. 
Enclosures 
Sincerel yours, 
Douglas A. Bernard 
Chief, Demonstratio 
yrojects Division 
cc: RFHWA, Mr. E. Dean Carlson, Region 7, Kansas City, MO, HST-07 
36 i"AOC .L OF:C: 
' U.S. DEPARTMENT OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 
DEMONSTRATION PROJECTS PROGRAM 
' COOPERATIVE AGREEMENT MORK ORDER 
MORK ORDER N0.1 DTFH71-88-503-IA-28 EFFECTIVE DATE I SEP I 6 1988 
ISSUED BY1 COOPERATING RGENCY1 
U.S. DEPARTMENT OF TRANSPORTATION IOWA DEPARTMENT OF TRANSPORTATION 
FEDERAL HIGHWAY ADMINISTRATION 800 LINCOLN WAY 
4DD 7TH ST. S.M. AMES, IOWA 50010 
WASHINGTON, o.c. 20590 
EXPERIMENTAL PROJECT NO. 3, ASPHALT ADDITIVES 
,..,;9 
ACCOUNTING AND APPROPRIATION DATA: 248-15-73-lC-1060-8503 
FUNDS AVAILABLE: $9,900 
.' 
THE COOPERATING AGENCY AGREES TO PERFORM ALL THE SERVICES SET FORTH IN 
THE ATTACHED SCHEDULE FOR THE CONSIDERATION STATED HEREIN. THE RIGHTS 
AND OBLIGflTIONS OF THE PARTIES TO THIS MORK ORDER SHALL BE SUBJECT TO I AND GOVERNED BY THE SCHEDULE AND THE COOPERATIVE AGREEMENT 
DATED MARCH 24, 1982 , AND AMENDMENT No. 1 DATED SEPTEMBER 26, 1983 
' ' ( \ 
\,.,.,.J 
COOPERATING AGENCY: ISSUING OFFICE1 
IOWA DEPARTMENT OF TRANSPORTATION U.S. DEPARTMENT OF TRANSPORTATION 800 LINCOLN WAY FEDERAL HIGHWAY ADMINISTRATION AMES IOWA 50010 
"4DD 7TH ST. s.w. 
WASHINGTON, o.c. 2D59D 
BY !RUT OR ED 81 GHRTURE l BY I RUTH OR !ZED lllGHRTUkE l 
~~ /.. - ,CJ ,,(_ / e D~~=> -/- / _,,, // , 
I' // R&.i:lumphrey 
v , ,_,,, ' ' 
• TYPED NAM 1 TYPED NAMEt GARY L. KLINEDINST 
DATE1 October 18, 1988 DATE1 SEP) 6 1.Sfla 
TITLE: Highway Division Director TITLE1 DIVISION ENGINEER 
I 
Chief Engineer 
i 
,<'0 
,,c,,:;:J 
·,~--' 
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ARTICLE I - STATEMENT OF WORK 
The Cooperating Agency shall provide for the reporting on 
the performance of nine asphalt additives on projects that are 
completed. These additives and their locations are listed in 
Exhibit C. The Cooperating Agency will also evaluate and report 
on the performance of six undetermined asphalt additives on future 
projects. 
ARTICLE II - WORK PLAN 
The work plan, attach~d as Exhibit A, is approved subject to 
the modifications shown in Exhibit B. 
ARTICLE III PERIOD OF PERFORMANCE 
The final report for Phase I of the project shall be submitted 
no later than November 1, 1991. 
ARTICLE IV - KEY PERSONNEL 
The Cooperating Agency shall assign the following individuallsl 
as principal investigator(s): 
Robert Steffes 
Materials Research Assistant 
I8o0wa Department of Transportation 0 Lincoln Way 
Ames, IA 50010 
511-239-1392 
ARTICLE V - CONSIDERATION AND PAYMENT 
(Name) 
(Address) 
(Telephone Number) 
The Federal Highway Administration's Demonstration Projects 
Division (FHWA-DPDI agrees to reimburse the Cooperating Agency 
up to $9,900 for allowable costs in evaluating the performance 
of the Asphalt Additives listed as stated in the work plan. 
Following acceptance of each interim report by FHWA-DPD, the 
Cooperating Agency may submit vouchers for partial payment not to 
exceed 70 percent of the amount being provided for the work item. 
After acceptance of the final report by FHWA-DPD, the Cooperating 
Agency may submit a voucher for reimbursement of all remaining 
allowable cost. Each voucher must itemize the costs incurred 
by the Cooperating Agency. 
The Demonstration Projects Division funds provided by this Work 
Order shall not be used by the Cooperating Agency as matching 
funds for federally funded programs. 
( ) 
'-- ,_. 
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Iowa DOT i'inrk Plan 
Evaluation of Asphalt Stablizing Additives 
April 1988 
EXHlB'IT A 
Many asphalt pavements built in the past which were considered to 
be properly designed and constructed began to show some earlv signs 
of distress and poor performance. The distress signs occurred in 
the form of rutting, shoving and cracking. 
Suppliers of asphalt additives claim thev have products which wil:'.. 
improve asphalt performance, stabilize pavements and reduce rutting 
and cracking. 
Some of these products for stabilizing asphalts have been used in 
various locations in Iowa. However, documentat:ion and follow-up on 
these applications were not extensive and conclusions were not for-
mulated or reported as to the success and cost effectiveness of the 
additives used. 
This research proposes to study the performance of asphalt stabi-
lizing additives at: approximately 15 project sites and to develop a 
conclusion concerning the additives effectiveness based on results 
from field applications. 
OBJECTIVE 
The objective of this project is to determine the performance and 
cost effectiveness of asphalt stabilizing additives used to mini-
mize r~tting, shoving and cracking in asphalt pavements. 
Additive applications to be evaluated would include rubber, chemi-
cal or natural products. Chemical antistrip agents and mineral 
fillers would not be included in the project. 
A summary of results from this study of field applications of vari-
ous additives could pe used as a guide to help improve asphalt 
pavement mix designs and pavement performance on future projects. 
STARTING DATE 
The proposed starting date for the project will be July 1, 1988. 
PROPOSED RESEARCH 
The project will study approximately nine sites of previous appli-
cations of asphalt additives and an estimated six sites of future 
applications planned to be constructed before December 31, 1988, 
Phase 1 evaluation will cover a minimum of three vears from the 
contract date. Phase II evaluation will continue-with periodic re-
views. 
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WOFK PLAN 
1. Experimental Features 
There are currentlv nine locations in Iowa which are considered 
as candidates for ~valuation of existing applications of as-
phalt stabilizing additives. In addition, new applications, 
estimated to be 6 before the end of 1988, will be considered 
for evaluation. 
The performance evaluation will cover: 
a. Detailed information on the design, construction, and per-
formance of experimental sections and on control sections 
when available. 
~. Desiqn and Preconstruction Testing Details 
Available information will be documented for both the test sec-
tion (s) covering: 
a. Structural design data and assumptions (ADT, percentage of 
trucks, etc. ) . 
b. Subgrade, subbase, and base data 
c. Materials data (asphalt grade, asphalt source, additive 
type, aggregate types and gradation, etc.,) 
d. Mix design 
e. Results of materials and design testing, and 
f. Special design of materials, concerns, or features 
3. Construction Procedures 
Information will be provided on: 
a. Plant Operations 
1) Plant type and needed modifications 
2) Mix temperatures 
b. Mix control testing results (Gradations, extractions, sta-
bilities, VMA, VTM, etc.) 
c. Laydown temperature and densities 
d. Weather conditions 
e. Laydown and compact.ion equipment used 
( ', 
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f. Toxic emissions during construction 
g. Special construction concerns or features 
4. Performance Measurements 
5. 
6 • 
Field measurements, tests or surveys will be done by the Iowa 
DOT as follows: 
Test Const. Yr. One Yr. Two Yrs. Three Yrs. 
a. Rutting x x x x 
b. Raveling x v x x 
" 
c. Cracking x x x x 
d. Stripping x x x x 
e. Densities, x x x x 
void contents 
Cost 
An analysis will be made on a comparison of the costs (dollars 
per ton) of the material with the asphalt additive versus the 
material without the asphalt additive. 
Performance Reporting 
The first phase will be a detailed and frequent investigation 
that lasts a minimum of three years. The second phase will be 
a long-term evaluation that would involve selective investi-
gations at periodic intervals throughout the life of the . 
project. 
a. Phase I Reporting: 
1) Initial Report: This report will be prepared within 90 
days of completion of an agreement to perform this 
evaluation or within 90 days of completion of con-
struction of the project, as appropriate. It will con-
tain all information as required under Items 1 through 
5. 
2) Interim Reports: Information obtained from Item 4, 
will be reported annually, presented in a form easily 
understood, and summarized. If appropriate, it will 
include any discussions useful in assessment of the as-
phalt additives. 
3) Final Report: This will include a comprehensive sum-
mary of all data collected, an overall evaluation of 
the cost-effectiveness of the asphalt additive and con-
(-.~, 
. .. J 
7. 
8. 
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clusions and recommendation hased on the information 
collected. 
b. Phase II Reporting: 
1) Periodic Progress Reports: After completing Phase I of 
the evaluation, monitoring of the project will continue 
through six years. Data on information included unoer 
Item 4 will be reported every 2 vears or as appropri-
ate. 
2) These periodic progress reports will be similar to the 
interim reports described above. 
Estimated Evaluation Cost 
Project costs are estimated to be $9900.00 to cover performance 
evaiuation and report writing (see Appendix A). 
Principal Investigator 
The Principal Investigator for the project will be: 
Robert Steffes 
Materials Research Assistant 
Iowa Department of Transportation 
Phone: 515-239-1392 
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AppencHx A 
Estimated Evaluation Cost, Dollars (for 15 sites) 
'88 '89 '90 ' 91 
CONST ONE TWO THREE FOUR 
TEST YR YR YRS YRS YRS 
Rutting 1000 1000 1000 1000 
Raveling 
Cracking 
Stripping 
Densities 475 4 75 475 475 
'-
Initial Rpt 2000 
' 
') Interim Rpt 400 400 400 
Final Rpt 800 
Sub Total 3475 1875 18"5 1875 800 
Total $9900.00 
======== 
( 
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Exhibit B 
Work Plan Modification 
The work plan is modified as follows: 
A draft final report will be submitted to the FHWA for review 
and comment following completion of Phase I of the study. 
The FHWA review is to be completed and comments furnished to 
the Cooperating Agency within 60 days. A reproducible copy 
of the final report shall be furnished to the FHWA within 60 
days of the return of the draft to the Cooperating Agency. 
The six additives and their locations will be identified 
prior to construction. 
EXH I B 11 C 
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HR-542 - Evaluation of Asphalt Stabilizing Additives 
Asphalt Stabilizing Additive 
1. PAC 40 Hot mix 
Styrene Butadiene Styrene (SBS) 
Asphaltic cement concrete 
2. PAC 40 Hot Mix 
Neoprene (SBN) 
Asphaltic cement concrete 
3. PAC 40 Hot Mix 
.. ,,. Styrene Butadiene Rubber (SBR) ( \ 
v_y Asphaltic cement concrete 
4. Asphadur Hot Mix 
Asphaltic cement concrete 
5. Asphadur Hot Mix 
Asphaltic cement concrete 
6. Chemcrete Hot Mix 
Manganese modified 
Asphaltic cement concrete 
I f>o.;>, 
(:-. 7. Ductilad ~ Cold Mix Polymer modified emulsion 
Chip seal 
8. Ralumac Cold Mix 
Latex modified emulsion 
Slurry 
9. Ultra Pave Hot Mix 
Latex modified 
Asphaltic cement concrete 
Location 
Jasper Co. 
Newton, W. 15th St. E. to 
E. City Limit 
Clinton Co. 
Clinton, 7th Ave. So./No. 
to W. Jct. of IA 136 
O'Brien Co. 
Sheldon, Hwy. 18/60 
Intersection, E. and N. 
Pottawattamie Co. 
Council Bluffs, I-480 EB 
from Mo. R. Br. to N. 4lst St. 
Woodbury Co. 
Sioux City, Intersections !A 11 
So. Fairmont, So. Martha, Stone 
and So. Palmetto St. 
Story Co. 
so. of Napier on E-57, 
near R-38, 1 mi. 
Polk Co. 
So. of Madrid on Hwy. 415, 
near Hwy. 17, EBL, 2.6 mi. 
Polk Co. 
Hwy. 69, from Ankeny 
N, 5 miles 
Story Co. 
on E-29, WBL, from 2.25 mi. E. 
of S-14 (Sta. 114+60 to 126+00) 
1/ 4 mi. 
\. ·• 
'() 
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IOWA DEPARTMENT OF TRANSPORTATION 
TO OFFICE: Federal Highway Administration DATE: August 2, 1989 
ATTENTION: H. A. Willard REF. NO.: 436/HR-542 
FROM: R. L. Iiumphrey 
OFFICE: Chief Engineer 
SUBJECT: Iowa Experimental Project No. 3 Work Plan Evaluation of As-
phalt Stabilizing Additives 
Thank you for your assistance on this evaluation of asphalt addi-
tives. 
The experimental project DTFH71-88-503-IA-28, Asphalt Additives, 
work plan calls for the evaluation of 15 sites. Nine sites were 
designated from previously completed projects and are already 
listed in the project work plan, Exhibit C. The remaining 6 
sites were to be selected later from projects compleded by Decem-
ber 31, 1988. Due to a lack of 6 suitable projects by that date, 
we made five selections and one more in the spring of 1989. You 
will find the list of 6 additional projects for the Asphalt Addi-
tives study attached. 
RLH:BCB/VJM/kmd 
cc: J. Bergren 
v. Marks 
by B. C. Brown 
Materials Engineer 
10. 
11. 
12. 
'~ 13. 
14. 
15. 
() 
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HR-542 - Evaluation of Asphalt Stabilizing Additives 
Asphalt Stabilizing Additive 
Asphadur Hot Mix 
Asphaltic Cement Concrete 
Ralumac Cold Mix 
Latex modified emulsion 
Pac 30 (Elf) Hot Mix 
Asphaltic .Cement Concrete 
Asphadur Hot Mix 
Asphaltic Cement Concrete 
Pac 40 Hot Mix 
Asphaltic Cement Concrete 
Pac 30 Hot Mix 
Asphaltic Cement Concrete 
Location 
Pottawattamie County 
Council Bluffs, I-480, EB Mo. R 
Br to I-29 1988 
Webster Co. 
So. of Ft. Dodge 
MP 155 
on Hwy. 169 
1988 
Polk County 
Des Moines, 
5th Street 
Army Post Road/SE 
1988 
Story County 
Hwy. 69, Ames 
O'Brien County 
1988 
IA 60, From US 18 to Sibley 1987 
Polk County 
Des Moines, Fleur 
to Army Post Road 
Dr., McKinley Ave. 
1989 
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Appendix B 
Materials Data 
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B-1 1) Conventional 
2) Conventional 
3) PAC-40 
surface 
Binder 
''1' 1·:1 ·1,.11:':1 ·,t) ·,i::: 1::· ,'.:·, 1::: "1'' 1\/,' 41::_9,·.,! ·v· c,· i,.:·· •... .. . . - ...•.. r· ... , ·1·· ..... ·1· ... ~ . 
..... -· __ __ .... _, · .... lJ-:i::,f.!.:·::!-' ... il·-. Ptl .. U1··l 
ASPHALT CONCRETE MIX DESIGN 
LAB l .. ~)CA'i'J:ClN AMES 
l ... AB NO~ ABD"7-··200 
lNTENDED USE: SURFACE , 
,S'IZE i ./~? l)A-rE f~EF'Of~TED 9-·15--87 
_(:~ONTF~Ac:·rcJR DES MOINES ASPl~ALl' 
, .. I" ,, , ' ,, .•. , ..... T ,, , , 
1-' ·\ U .J ,_ ,, .. l) t.: Pi j .i. LI!\! N, HI NEl1JTDN 
' , MJ:!_LED w '.5AS%····F·1:~0JE::c~1·; c~i:~A i_s·1· & CHIPS- KASER, SULLY 
COLF'AX, JAS1:·1~1~ (;(Jh 
' 
~JASF'ER C(l; SAND-· Vr~N l)lJSSE::L .. DOF~P, 
.JOB MJ:X l~()l~Ml.Jl ... A AGG!~EGA"fE: f>J:~CJl::·(:lF~l·l:ONS: 
. 
--····--··--------··-···-··-··---------------·····-----·-··----··· 
,JCJE; i'-'lJ>:::. :::·nF·i···Jl.JL1~·:1 
i .... ·J /2 !' 
100 9·7 86 -~~9 43 
·r·oLE~RA~lCE: 98/100 7 """! 
ASP}1Al .. l" SOlJl~CE AN1) APF~ROXJ:MAl"!~ VJ:sc:(:lSI"J"Y 
PL.(::ST 1 CI ·r·y I i'"--~:OEX 
Nl.IMBl:~R (:JF M?1RSl·1AL .. l... Bl_OWS 
MAi:~Sl·1A .. : ... S"T"ABil ... r·ry l ... BS. 
r·: ... ()L·.J (:)Ao ·1 I 1·-.1 ~ 
::·:::'' ,~i;· r{\' J)IS'F'L..f;·~c:E:J·/iENT ( L..f'.)fl DCi"··.~S' .. 
Bl.Ji ... l( 0 f:• G];~A CQMBa ])f~Y· AG(;A 
,'::r>. u;:. (\SPH ,, ff! 77 F. 
c~ALC~ sot .. II> s1=·At;pA 
~;, \.!DID;:-; .... Ct·1LC~,. 
:::: T ci::: .s.·1:> ., Gr;.:., 
;;: VDIDS r::JC\::: 
% WAl·E::f~ AB~ ON AGGR~~c~·1·c 
% V{JIJ)~ IN 1·~·lE MINEF~AL A!;Gf~i~GA'I·i:· 
% V.M.A. FILLED WITH ASPHALT 
c:1~L(::ui ... Al"E~D ASF·~1A1::·:[! ... M T~!]:(:;1<NESS((jJ:1::RCJNS 
FILl .. ER/BI'I'lJMJ;::N l~ATIO. 
.-::. ;" '· '-~: ''/ 
~~0~16 NClA30 NOA50 NOA100 NlJA200 
34 23 11 6A~~ 5AJ 
3 ~ •"i () 
!< C:it.:: H 
{ ...... . 
, .. , .... 
'"1. ''!'") 
'·! ,. ,: .. ,: .• 
··: """?:::; 
'i .::·) ... ·j ""? 
A COtJ1"ENT ()F" 5A4% ASP~IALT IS 1:~c1:tJMME~~DE~I) f(:) Sl"ART ·r~IE JOBA 
·r~·lIS IS t1C··! t\DD., :3;.7~:>:%: (:iC.1:'.·), :1(·l11...;:·;.'CJ CCli""-..!"fF:.'.GL.L.ED :C·!\' FIL.l...[E:/IiIT., Pf'.:1TID., 
· . r·-1uc ., ctiL.: ·rEi'-'iF'::!: ·1 B5 ; .. 1,:rr:::: 7'.?00; s't.c:ir·c::::: 5 ,. ::.~1i ,; I 1 CEF'T:::: ( .... (_"~ ~ 30) 
.. tO~ItS:· . - -· . 
. ·~::: ;:~; '.'.'.'. ~;: '.~;:'..~ [:~~;: ;:~:~ .. '.M. g/~ =~;ii-~; ~J. · ·J {\Sp [;J;; · 
.r:~ ~ MUt·li""I 
.·· .J, .. F'ETE::F:S 
· .. -'r: .- M(rNF:U[ 
·,J ,. Si·iYTHI 
D,, l··!i:::t;····i.'.·:.' 
DES Ml)INFS ASP1·1AL'f 
S.'IC:-··;C:ti: (JPF:IS' . .i l...(·1i""--IE:: 1 • .JF:., 
·r c ,\' ·r I i"'-·! c.:. L: () c I(..! c Fi? 
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IOWA DEF'ARTMENT OF TRANSRDRlATION 
ASPHALT CCINCRETE MIX DESIGN 
LAD LOCATION AMES 
MIX, TYPE AND CLASS: TYPE A RECYCLED 
,-;I:?:E 3/4" .S'PE:C: ., i'·.!P,. 1 (.)4:.:5 
CONTRACTOR DES MOINES ASPHALT 
PROJ. LOCATION FROM W. i5TH PLACE TD E. 28TH ST. N IN NEWTON 
I 
AGGA ~~~~~~sc:o~~!-.~~~Dm __ s0~~x0~~~~~g~~P~R~c)~:i!~J&··J~~{~~ ~ 0~ASER, SLJL! .. Y •~F~Y, 
,JC.If; MI.>=~ F'fjF:f.fUL.t1 (:!c;Gr~:E:Gl1·ri::: F·i::~f)F'DF~"f'ICi/\],~'..': :.::;o~{; P11)C~'"/ ... -:;:~'i0.; 1··? .. '.5~{, f'.:lfi'T'7·-·i()~;~(:1.:. 
··--------·-·············-·-····---·------------·-·-·----·····-·······---~····25% ... AA1'7····i081; __ 27.~%_AA1'7-1082 ____ ~---····---· 
,,J(:lB MIX FO!:~MlJi_A ·- CClMBl:N!~D (;RADAT.l:ON 
•'i .... ·j ,/;_:?, !) ·j 11 3;4a i/2 11 3/8" N0.4 N(:l-~8 NCl.16 N!:l.30 N0.50 N(J.100 N0.200 
i ()0 ;•;,"1 '? '? ·73 ~54 44.· 35 23 ii 
.TOLEF~ANCE: 98/i00 . '.::~ 
~;·; :~1SF'Hf'.'1L.·r. f=~DDE::D 
.ASF)HAl ... ·1· SOl.Jl:~cE ANI) Al::·F·ROXIMATE VIS(~lJSITY 
.PL.ASTICJ:1·y INDEX 
NUMBER ·oF MAl~SHALL BLOWS 
MARS~!Al ... L .. s1·ABIL_1·ry LBSA 
Sl:'A(;i~. BY T):i:SPl ... ACEME:NTCL .. AB DENS.) 
BlJ! ... I( SF~. Gi:~. C(JMBh I)RY AGGh 
. SF'A GF~. ASPl·~A @ ·7·7 I~ 
CAl .. CA SCll .. ].D SPh(;R. 
;; VOIDS C:Jil...C. 
i<C1C:H 
, I I 
4. HJ 
1?{'.i5 POISES 
i () 
::.::: ... (1..:'~H 
·i '· 1)3~;:: 
4 ,, :34 
2,.4i~? 
% VOil)S ~~IC!::: 5 ... 32 2.19 
% WA'fl:~1:~ ABS(:lRP"l'l(JN ·- AtGRE::~Al'l~ 1 ... 6i 1 .61 
% VOIDS l:N ·r~rr MINERAL_ AGGREGA"f'E 16 ... 12 15A·79 
% V.M ... A. 1::·11 ... Ll:~I) w11·~·! ASl)~1A1 ... ·r ~~~~ ... 8~5 72 ... 48 
CALCULATED ASPH.FILM THICKNESS(MICRONSl 7.43 9.41 
FILLER/BITUMEN RATIO i .08 
A CONTENl OF 5.1% ASPHALT IS RECOMMENDED TO START fHE JOB • 
. ·r~1IS IS AN ADDd 3.45 AC 10A ALSO CON'l"RO! ... LED BY 1=·11.-l .. ER/BI'f l~A-fl(). 
NlJC ... CAL ... : -·1·EM!~ = 200; WT:~ 7200; Sl .. (JPE :~.~~60; I'.CEPT =. (····4 .. 75). 
C~DF' I E:S' : 
ASP•1AL"·r MIX DESIGN 
... r.Fl ! - .<'.1 t1 ( f~~:;;) 'i ··'~!:~ .. 0 .. , J_(1SF'EI::~ 
. f::; . i'\UtiM :· 
I · F'ETEl;:S 
H .• r-!Dl!F;:uE 
· •.. 1. SiiYTHE 
1),, HLJ;'<lS 
SIGNED: ORRIS J. LANE, JR. 
"IESTTi'IC Ei·!C.IiiEEI;: 
2. 
INTENDED USE 
DESIGN 
PRODUCER BITUCOTE 
SOURCE DES MOINES 
UNIT OF MATERIAL 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - MISCELLANEOUS MATERIALS 
LAB LOCATION DISTRICT i 
LAB NO. iDBA7·908 & 909 
PROJ NO. FN-6-4185>--21-50 
CONTRACT NO. 27515 
CONTRACTOR DES MOINES ASPHALT 
SAMPLED BY G. SCHIPPERS SENDER'S NO. SEE BELOW 
DATE SAMPLED 9-29-87 r::EC' !) 10····1 ·-·07 Fff:POF:TED 1 t)··-'.5·-87 
1DBA7-908 CPAC-3l 
ABSOLUTE VISCOSITY AT 140 F., 30 CM. HG. VACUUM - 2620 POISES 
IDBA7-909 CPAC-4l 
ABSOLUTE VISCOSITY AT 140 F., 30 CM. HG. VACUUM - 2540 POISES 
COPIES: 
Mr'.'1TEF:;I(ol..S 
F:;. MUMM 
J .. PETE::i:::s 
DES MOINES ASPHALT 
DISTRICT i l...r:Y(l 
DISPOSITION: DOES NOT COMPLY 
SIGNED: :OISTF!ICT MATEl':If.11...S 
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B-2 1) PAC-40 
2) Conventional 
Binder/Surface 
Binder/Surface 
53 
:!:(JWA I)E~;:~AR"J"MEN'I' (:11::· ·y-i:~ANSl~Cl!:~·r·A·f·:i:ON 
(:JFF:l:CE: (JF MA1'E::R:[AL .. S 
As1:·i··!AJ_.1· !::ONC:i:~E·T·E M:[X I>!:~SIGN 
L_AB l ... !JC:A·r·1:0N AM!:::s 
INTENDED USE: BINDER/SURFACE 
PROJ. LOCATION IN CLINTON FROM 7TH AVE. S. TO 7TH AVE. N. & N. 2ND TO N. 3RD ST 
AG(;A SOUR(:E~S 112" (:1~h LS'l·A & 3/(1" C:l··IIF~S--A(;GJ~!~CClN 1 Sl-IAl:~1·0N 1 Cl ... l:N'l'ON CO.; 
SAND ···· AG(;f~ECON, I)OYL.I:~, !::LJ:NTClN C~OA 
JClB MJ:X F:·oF~MlJl ... ~:~2~5%F~AA"l'"l-65;020%TAAT7····66; 2·7A5% A·1··1··1-67 
·-·-·-·--··--·-·---·-···--·-····-·-····--········--····--··········-·- ····-··-·····-··----
,JOB Ml:X l~ORMUl_A COMBJ:NED Gl:~ADA"l'IClN 
'j n 'i ,,_ i /'.,_.?.II 3/4 " ·; /2 " 3./0 " NCJ ~· NU ~=~ . , . 
1 ()() ,-., f:l n 0 (, :.3 4 'i )' . ..,. 
?2/ i t)O .. ? "? '.) 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
:.:;, t1S'F'H •. If.I MI:X: 
NUMBER OF MARSHALL BLOWS 
MARSHAL.I ... STABIL .. :1:1·y 1...:0 .S' ,, 
FL.Dk! O.,()'i INn 
s1::·.r;Rn BY I>ISf:'L .. A!:~E:Ml~~N·1·cL .. AB I>ENSn) 
BLIL .. K s1~. 1;F~& coMBA DRY AGl;A 
SP. GR. ASPH. @ 77 r 
CALC. SOLID SP.GR. 
1: VU IDS Ct1L.C. 
rn:c:E s1::·. G1=::. 
::.;, VOIDS ··· 1:::ICE 
% WATER ABSORPTION 
% VClJ:I)S :1:N l"i·iE MINERAL. A(;GRl~:GA·1·E: 
% V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESSCMICRONSl 
FILLER/BITUMEN RATIO 
N(:J~i6 NCl~30 NOA50 
l<OCH 
··:;. .... ,. ( ( 
:? '· £\.:32 
l~. '· ·"i ·:? 
~':..\ ' I 
.? '.:i 
~.:;:,,4l.10 
:~:) ,, 34 
:.:.:: '· ii 0 :·:~ 
,;: . ... ,;;, l 
A CClN'fENl" ()j~ 5&6% As1::·1·iA1 ... ·r· IS RE::1:0MMENX>EI) 'J'[) Sl'AF~'T' T!·~I~: ,,J(:lBA 
M AL.SO CONTROLLED BY FILLER/BITUMEN RATIO. 
NO .. ·j 0() t~Ci .. 200 
/iA·l 4AC 
1·-.1uc~.. ct·11...: TEMP A :::: :.:.:: i o .: t .. J·r A .. ?3(:J(1 .~ ::;.'L..tli:>E :::~: .·. n(:) .: I N .. rFF: :::= ···3. ::'.-; 'i ) 
CDP I ES: 
ASPHALT MIX DESIGN 
~~ ... ;~~ ;;~ ;;;~ ~~~ :~ ; :t ) ....... ::.:'. i .... ::!. 3 J 
B. l<UE'.:HL 
r::. MDNF::oi::: 
-..I. Si''iYTHE 
D. HEINS 
D E:T E':F': M ti !'.IN 
1,.1. DPF''EDtd ... 
CL I NT Di~ 
SIGNJ:::n: 01:~1:~J:s ,,J& L .. ANE~, ,,JI:~. 
TES.'Tii·· .. !(.; ENGil"··IECr:: 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS: TYPE A 
INTENDED USE: BINDER/SURFACE 
L.AB ND. lif.<D7-·· i 4 
.S'IZE i/~~ 11 SPEC. ND. 1030, DATE 1:::EPOFffED 4-··23-··87 
SS··-1034 
COUNTY CLINTON PROJECT FN-67-2(42)--21-23 
CONTRACTOR DETERMANN 
PROJ. LOCATION IN CLINTON FROM 7TH AVE S. TO 7TH AVE. N & N. 2ND ST. TO N 3RD. 
AGG. SOURCES 1/2' CR. LST. & 3/8' CHIPS-AGGRECON, SHAFFTDN, CLINTON CO.; 
SAND-AGGRECON, DOYLE, CLINTON CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 52.5% AAT7-65; 20% AAT7-66; 27.5% AAT7-6-
,JOB MIX l'-OF<MUL.1' .... 
i····'j/;~" 1 • 3/4' i /2 u :o;a• rHL4 NO.a 
't 0(;\ Vil 90 63 4i 
TOLERANCE: 7 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
F'LASTICITY INDE:.X 
% A.S'f"H. IN MIX 
NUMBER DF MARSHALL BLOWS 
MARSHALi... STABILITY - LBS. 
n_DVJ - 0.0i HL 
PC• rt;'.• T.'.•V i\ 0 r<-.. f'.•I /'i"r'."Ml'.'."i..1'!.'! AY:1 r.1::-r.1>:' \ 
01 ,.U'I\,. l.'I ~/.Lo.}! l ... l""l\.,•l ... 111.-1~1 \!-r'l.I..' 1.11 ... 1·1,,; .. / 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CAL.C. SOLID SP.GR. 
% VOIDS ···· Cr1LC. 
F:ICE SP. G!'C 
% VOIDS ···· !'~ICE: 
% WATE:.R ABSORPTION - AGGREGATE 
% VOIDS IN THE MINERAL AGGRCGATE 
% V.M.A. FILLED WITH ASPHALT 
CALCULATE:.D ASPH.FILM THICKNESS(MICRONSl 
FILL.ER/BITUMEN RATIO 
COM!'< I NED GF\;1Dr1TIDN 
NO. i 6 NO. :00 N0.50 
3·1 20 i 0 
KOCH - 2220 POISES 
t'i 1:·· 
1 .. -> 
7'.5 
3373 
,., ·7,; 7 
....... ... 1 ! ···' 
•-. 1:-.' -· 
.:: . .. _) ! ( 
B. ·i 1 
2 .. 4\f'j 
7 .. ·j ~) 
'i ~:; .. ·72 
4tl. 112 
r.:· r:·· 
.) .. -> 
-JI''" 
i .'.> 
·J ··x-x~ 
.:. • .. -.,.>,_,' 
2. 62i 
1 . ,;n5 
2,.4i30 
6 ... (-) 'i 
2 .. 447 
4.74 
ND. 1 00 
6. i 
6 .. ~;; 
75 
3140 
'') .• ")I. ~· .. .. C> _.._ I 
i.OJ:i 
2.444 
2.424 
2.D9 
16 .. 02 
T?. 06 
1 L :3tJ 
A CONTl:.NT OF 5.fJ% ASPHALT IS RECOMMENDED TO START THE: 
2 .. 29 
'i~) .. i.16 
6~~ .. 3,:, 
9. j 5 
(1 .. a3 
,JOB. 
NUC. Ct1t...:. TEMP "" ~!i~i; WT. '" 7300; Sl..Of''E "' 4.2::>.; INTEf': :::: -··4 .. 0c') 
COPIES: 
ASPHALT MIX DESIGN 
-F+I-<'> 7-·2 < 42 )-·---2 I --23, CL INT ON 
!'(. MEF':F!I TT 
B. I< I.JEHL. 
f\. MONF\DE 
J. SMYTHE 
D. HEINS 
DTERMANN 
vJ. Dl'''l"'E::Df.;L 
SIGNE:.D: ORRIS J. 1...ANE, JR. 
TESTii'·!C E:NGINE[F:: 
ND.200 
4.B 
-·--··.--·-·--· 
' 
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B-3 1) Conventional 
2) Conventional 
3) PAC-40 
4) PAC-40 
Base/Binder 
surface 
some as site 14 
Surface 
i 
1 g 
I j 
i 
I 
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MIX, TYPE AND Ct .. ASS: TYPE B CL.ASS l (RECYCL_[D)AB NO. ABl).?··34 
IN1'ENDl~D l.JSE: BASE, BINDER 
~-· 
·s·IzE 3/4'1 DATC REPORTED 5/14)87. 
CClNTRAC:l·C)R !~O~iLIN 
.... .. . .... .... .... .. . ... .... .... .... .... .... . .... ... . ..... :? '.:> :x; .... 1:) i:"=·: ·r ·l .... 'l ·l u .... 
~JOB MJ:x i::·(:lRMLJl ... A c:OMBINED GRADA"(ION 
TOLERANCE: 98/100 
Nl.JMB:~:F~ C!F MARSl·1Al ... i ... 
MA!~S~1Al ... I ... s·1·ABil ... !:1Y J ...... :·· !. .. .!.":,,::· ' 
% V.M.A. F'IL .. l .. ED Wl:T~I ASP~1Al .. 1· 
r:Ai ... !:LJl ... Al'EI) ASf:'i··l.!::·rL.M "T'i··i:!:CKNi~SS<MIC:r~ONS) 
A !:1:1N·1·1:::N·r (:11~ 6.2% AS!3 ~·fA!_·r· IS RE(~OMMENDFD 
l'i-!IS :i:A AN ADDil':[()NAl .. 5A16% AS!~J··IAL .. ·1·, 
7 3 (i () _; Si ... Ci 1~· i:.=: 
ASF'HA MIX DESIGN 
.!~~~.'.'_ ... '.? ( ~;:()) ........ ;.:.:: 'i ····:·? i .• D._1• E:i::: I E:N 
C ~ L E i:H·I (; F':.D · 
~J ,. E{E::l\1!"..!E::T'T 
F: ·' Mt:lNF:UF 
,..i ~ S'M\''fHE: 
"') ··.:~ •") 1::· 
.?., 44"i 
·? 1 ·' u.::·:, 
·j (! ~ () .. ::;. 
.. ::: " { { 
·j ·' 4 ~:.~ 
i "? ,, 32 
e.·:'f., o ·1 
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:1:!:JWA l)l:~:l~AR'fMEN'l· i:ll~ ·1·F~ANSP!:JR'l'A·r1(:)N 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
! ... AB J._C)!::A'fIClN AMES 
MIX, TYPE AND CLASS TYPE A <RECYCLED> L.r-\D i···./O ·' tiHD7· .. ·43 
INTENDED USE: SUl~Ft1CE 
.S' J ZF 1 / ') !! , ~-· ST'EC. i\10. 1 (1~_'.'.f 
'i (.)~:_:: (~) 
DATE REPORTED 5/21/87 
COUNTY 0' DF':IEN 
PROJ. LOCATION FROM RR IN SHELDON THROUGH SANBORN 
AGC. SOURCES MILLED @ 5.2% PROJECT; 1/2" CHIPS & 1/4" CR. LST. - MIDWEST LST., 
GIL .. MIJRE: c;1·1·y, f:•()(;Al··!(lN'I"AS C()A; SAND·--l~Al ... L .. 1:::·r··1·s, 21:J--98-.. 42, osc:EOl .. A c;oA 
.. JOB MIX FORMLJL .. A AGGREGATI~ 1:·ROPClR1"IONS: 22% ABC:7··-34; 26% AAl"'?··-235; 20% AAT7-··236; 
....... .... .... .... ""' ................ -··· ·········~ ............ . .... :3 ::~ :~~ .... t:·1 t) ·r ··? ···· ;.:;: ~~; ··? ... ____ ........ ·-· .... ___ .. . ..................... ··- ................. _ .. 
. .JOI! MI/ FDF':MULr'-1 
1 ... 1 /'") ' 1 ' 3.l ..-:: " 'i 12 " 3/D " NO 4 i'1 Cl .;::. .I .. : •• . . 
"' 
·; f}(:) s)r;i 
•':;" 
.... 
.,. 1 (:., 7 '.:> ;·5 
TOL.E:f(F>NCC : 9E),/ j () () 7 7 ~5 
/~ 1~·1 SF' l-1 i~ L. ·r 1-:':1 DD [ D 
ASPHALT SDURCC AND APPRCIXIMATC VISCOSITY 
PLASTICITY INDEX 
;!, l~SPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY L f.< S. 
FLOW ··· ').J!1 If'L 
SP.CR. BY DISPLACEMENTCLAB DENS.> 
BULK SP. CR. CCIMD. DRY ACG. 
SP. GR. ASPH. @ 77 r 
CALC. SOLID SP.GR. 
;:; VOIDS ... cr.:11...c .• 
FdCE SP. GI":. 
% VOIDS l':ICE 
% WATER ABSORPTICIN ACCRECATC 
% VOIDS IN THC MINERAL AGGREGATE 
% V.M.A. FIL.LED WITH ASPHALT 
CALCULATED ASPH.FIL.M THICKNESS!MICRDNSl 
Fil..LCR/BITUMEN RATIO 
COMDINCD GRADATICIN 
l<UCH 
''"/ 
; 
'.?,_A/)::.~ 
'.::; .. Bo 
(~) ... (l (-) 
6 :~:'. ... c~) ~j 
7 ,, o:.::. 
4 7 ·; 1::·0 I SE::S 
2 ·' -43i 
3 ... 00 
i ... 53 
'i '.'.) ... (·) 'i 
G 1 • 41 
;'", _._. '""I 
C) .. f f 
iDOfl 
:.::. .. ,~)OD 
·f "0 i <? 
2.:3.:yi 
i. o>i 
'i .. ?6 
i .. 53 
i 6 .. 3'i 
f:~9. </9 
i() .. ~)6 
A CCINTE::NT CIF 5.6% ASPHALT IS RECCIMMENDE::D TD START THE:: JOB. THIS IS 
AN ADD. 4.46%; •ALSO CCINTROLLED BY FILL.CR/BITUMEN RATICI. 
t,1uc; ... Ct":1L ... : TEMi::. ~:: 22C1 ; J,.JT :::: 7300 i .S'L.01::·i::: 4 ,_ 3::.~ .= JNTEF;: :::: ( .. -3 .. (?S) 
COPIES: 
ASPHALT MIX DE::SICN 
~···2!~)0)······21····71, D'Bl":IEr·! 
C • I... E Df·l!'i F::D 
vJ. E<ENNE::TT 
I': • M Cl N r:: rn::: 
• .I. ShYTHE 
!). HEINS' 
F<DHI... IN 
l•J. DPPEDr'.'d ... 
SIGNED ORRIS J. l..ANE, JR. 
TEST I NG E::NC I NEE::F': 
. l)!l· 
58 ~~Iowa Department of Transportation 
~ CHANGE OR EXTRA WORK ORDER []]Non-Substantial 
No. ___ _,,l __ 0 Substantial 
FHWA Concurrence ------
Contract No. 2.59.5.6. County _ _,O,_' B=r'-'i,_e~n=-----------
Gro,1p 1 
1 0111~· 0VHC <jl0"1' C.trl I>; "i.·o,~1~io;· Q,;~ ~ ... 0·;-;_ O~~iVr I Project _ _,,_F_,_N~-~l"-'8,,_-~2_,(;5_,,0,_,)_-_-_2=1--_,_7_,,1~--
Kinoo1work A.C.C, Resurfacing Date Prepared June ... :Ll .. , .J.~_!j_,7 ____ _ 
iv.ou ar1,.1 hereby ordered to make the following changes from the plans or do tne following extra wo(k on your contfact dated 7/17/8 6 . 
·1>:- · f)n~cnptiori 01 chnnri1~ to her 1n<1df' or oxtr<i work to be done: 
Delete Item #5 - Asphalt cement concrete, asphadur modified, recycled--
810 tons 
Add Item 8002 - Asphalt cement concrete, Type A surface, polymerized 
(PAC-40), 1/2 inch mixture, recycled 
B · !h:,\~on 101 OHlcong cnange or extra work 
Contractor has requested permission to combine work required at the 
intersection of us #18 and IA #60 on this project and· ne'ar the 
intersection on project F'N-60-3(11)--21-71, to eliminate duplication 
of traffic control and inconvenience to the traveling public on 
IA #60. This requires using the same polymerization material and 
tl1e same aggr~g~te gradations on both projects. Item #5 will be 
deleted to eliminate refer~n0e to asphadur. Item 8002 will be added 
to make polymerization material and gradation requirements the 
same on both projects. 
1Corn1nu(•d on reverse side) 
AW«>'eu . . . ... _ ... _ ----1~2 1987.. ,;t!.Jit;_w.£!.l dH,{'];:t;::;-
T. E. DcWi'tt'C·' 1"" (Const.) Wm. R. Bennet't! '"•' 
Ht•ct•tp! is acknow!edgl'd ol !his chi1nge or ex Ira work and tern1s of se111ement are hereby agreed to 
Appi <>vl·d c1J11t111qi.:n! upon furnJs being .ivtulable under the exrst1ng 
JH"1•·1:t :1q1t·<'ni..·111 or upon arJd1!1<ir1;1I Ft•thHal-.11<.1 funds be111~1 111ade 
,\v.ul:tli!t• t}y a 1noddred proil!Ct aqre.emt~I\\ 
I• . .!• 
···• llh·l•···'""''"·1;,,""'·'':.1,,, 
I <'<Jt•r,u H·ciri,....,1, Aom.m~!<Jlt->r< Approved ~~-~~--~----~~-.19 __ Constwc11on Engmee1 
.... - .. ==========='=== 
PISTAIBUTION Whllo Copy· Iowa PQpMtnrnn1 of TrnnspQitat1on Mam Othce, 2. Canary Copy· Federal Highway Administration, 3. Pink 
C0py · R1!~1dl!fll Engineer. 4 G1een Copy· Contractor. 5 Blue Copy~ Office ol Construction or Maintenance, 6. Buff Copy~ 
D1s1rict Engineer 
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IQW0 n:~PARTMEN'!' o~ "i'!'::~~:~rClRlAl:[ON 
OF~"I(:E OF MA·i·~~:1:~J-AL_~ 
{·1 S' i::· f· ! (:if. '.: ·::.· t: i\i: · :· ;:: '!' E ,: .. 1 :i: >· f.!;::: ,;.;' I c·. f1.f 
!... r:\J.:: L.. '.JC {:1 r ,;: : ::: 1' 1 /:,ME:.~:· 
MIX: r·rrE AND Cl_ASS: TYPE 0 
IN"l'ENDEI) t.ISE: SURFACE 
CONTRACTOr~ RO~il .. [N 
AGG~ SOlJRCES· CR~ GRAVEL & GRAVEL-- RO~iLI~~·, 32·-·98~-37, DICKINSON CO. 
J,-,-i v.r···• ·-···'""··jJJ' ,._ "'-(···-·Er,,·-1·1- 1-·-·r)•-·u-1r··- "1-·i•1'' · '· "-'!. l l . l'. 1·· :..!rd· -..1L .. 1·1 hl..'I .-r1·1. '-:".t··1 ::. ·• r:._._ f" 1.,~ 1 .1. _ ''".; • 65% AAT7-1120; 35% AAT7-1t2i 
~---~---~~---'--~····--------------------~----------·------------------------------------JOB MIX FORMUL~ · 
1 , 
i CiO 
:?;,/4 !l 
99 
i ,l2 II 
-?6 
3/Bt' f·lC1,.·t~ - !iO,.t;; 
(;>;2 
TOLtRANCE: ~8/i00 '7 
A <:'F'l'IA. l T .· ~·r:1)<::·;·· 1-~ I'"" '<'-·F•r•nv r·· -~ <-·t-:::: ! ...,· ~ ' •.~t.1. f,, .. ··-· -1.~ ... t·... J:,,_.t>·. 1·1f·1. 1-
F"LtiST LCJ:n INDEX 
.% F1$'.F·~-f~-~- If'~J -lit>~ 
-46 
.. , 
• 
NUMBEI< OF Ki=,RSHf.1LL. DLOLJS 
l-11:1t::.S'Hf.:,1._L .'iTAEllLIT"'i' - LBS. 
FLOltJ ··- 0, c'•i IN; 
,.;r.··· (:.·r.::· -.·1 :, •• , 1 .. ·1·:.::.-~1-~c-·E···l'.E'1-r'1··\T.· I>E"'!"' • -,~, ..... Tf\~. _.J.'~\j u ..•. ~:-..,.f.1,,.:.t·t-1'- _._ _l .. IE:.~ -1\,.).,,} 
::OULJ(. ;)F•;. l~f<" COi1D... :oF~Y AGG .. 
~P. GR. A~P8. @ 77 F. 
·tALC .. ·sOLlb SP .. GR~ 
i'~ \i-OII)_S -· l:~i:;;·i~(;,. 
F~ I f..':E:- :~ r:~ :~ r; F~ .. · 
::~ \/ 1] I D ,j' j;'. I C; r:: 
x !:JATEi:~ i1f'1:;·m11==·r10N .... t-1GGf':r:::c;,:;TE 
. ~: ~~:o ~ n s..... ·::: ;~1.· ·. ;r H~: .. M :r i~: E.~F'. {:1!:: ,. -C)~::i:~ ~-~~ G-r-~·1 TE: 
,.-; -; • fi. 1\;_ ... L. L 1:..l) ~.J.!. 1 I ·I fi .... 1··' ···; 'i L I . 
~~{1 
:.:; 
(~:~ ~.:. C~!JL.·t! ·r 1:~ ~) --(:1.~:i=·r1 ' F :i: !... M T ~I I l~!< f··!l:: s .~~ ~ MI r;;·;::::J·.(S > 
·ASPf~~~-f MIX DESIGN 
f::,,W. ooJ.-)0.--.::~:~ fi·)-·H·2'i ··-7i ,· ()''Bl~~-J,·[t'! 
.·c ~ 'l.E'.-Cli"~f.~.F~·D 
W. Ht:::fiNETT 
. r.:.. i:tormoE 
J. SMYTHE 
Jj ,_ l··iE: I t·-!S 
f-<OHL::H 
J,J.. OF'F':'.:~J>(\/... 
j 2 -
;·;· .. :':. 
(,:::' 
GRf'1fJAT ION 
rm. 30 Nu. :re· 
·; 
11 ·10 
4 
5.75 
5(?) 
2952 
i8 
2 .. 403 
2.674 
i . ()34 
:~~ _, -~l 8 \:.J 
::i.12 
l .88 
i A £1,8 
., :5 .. :5 (-) 
7i;1 .. t~o 
•i 0 A 84 
NO. ·j ~J(;) 
6 .. .. ?S 
50 
2583 
ND.200 
;5 •. 4 
2 ~ 39~:,:_ 
~~. 6 74 
1 • 034-
~'.. 444 
2A4'i'.:i 
0 ... 82) 
1.08 
i 3 A()(:; 
:'.·i.1.~:.;.j'-if.::.t•: u;:;~i?IS' J .. L.{1i-..lL I'·· 
"l"ES"l"ING EN~:r~Jr:ER 
60 
B-4 1) Asphadur surf ace 
61 
IOWA DEPARIMENi OF TRANSPDRIAfION 
or:·F:rci::: D· ;--1r,Ti:::r::It11 ... s 
t1SPHt1L.T CONC. 1::TE MI>< J)[S TUN 
LAB LOCATION AMl:S 
MIX, TYPE: AND CLASS: TYPE: A SURFACE LAB NO. ABD9-191 
SIZE 1;;:1 " SPl::C. NO. DATE REPORTl:D 10/23/79 
COUNTY POTTAWAfTAMIE Pl:;OJECT I-.. :r1::--4U0·-·1 (i14)0-- .. -14 ... 7u 
CONTRACTOR DELTA 
PROJ. LOCATION IN COUNCIL BLUFFS OVER 4iST STREET 
AGG. SOIJRCES i/2" CR. GRAVEL - AVOCA PIT - POfTAW. CO.; SAND - VALLl:Y, NEBR.; 
i/2" COVER AGG. - AVOCA PIT POTTAW. CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 65% AAT9-7i3, 30% AAT9-715, 5X AAT9-714 
··-····-··-·-····-·-····· ---··--··--· -----·----···--JOB MIX FORMULA - COMBINED GRADATION 
i·-·i./2 11 i ti i / ,.) 11 I ,; .. 3/8~· N0.4 NOA8 NOA16 NOA30 NClA50 N(JA100 NOA200 
·1 (-)(·) / ·' C)() 
TOLEl':t1NCE::: 
75 BLOW MARSHALL DENSITY 
ASPHA!.f SOURCE:: AND APPROXIMATE VISCOSifY 
PL1'·1ST IC I TY IHDE;~ 
% 0\SPIL IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALi .. STABILITY - LBS. 
FLUIA 0,0·1 IN. 
s1::·.cm. BY !)JSPLt1CEl-ffi-!i(L(d:< D[ilS.) 
BULK ~P. GR. COMB. DRY AGG. 
SP~ Gf(~ ASF:'l··!A @ ·7·7 1·· 
CAL(;A SO! .. ]:I) ,;1::·~!}Rn 
}~ 1.)CJl(,S C(:-11...C ... 
F<ICE SF'. c:;1::. 
% l!Dl!S IUCE 
X WATER ABSDRPTIDH r,uui:::i:::ut;TI:: 
X VOIDS IN TH[ MINERAL AUGPEGATE 
X V.M.A. FILLED WITll ASPliALT 
CALCUIATED ASPH.FILM THICKNESS!MJCRUNS) 
,.., ·' 
,::.o 
PHil ... 1.lPS .... 20;:>0 POISES 
4,.0 
:?~70::? 
·j ·' () ·] .. ? 
;? '· '.:> ·t 
"T .. :,, 
• .. ! '· ! 
0 '· 44 
.·'. i::· ""r 
D .. ) ..... :) 
n ... O 
THIS MIXTURE CCJNlAINS ASPHADUP IN THE': AMDUHT OF 6.0X BY WT. CJF 
ASPHHLT (SEE ABD9-190l. MIXED AT 400 F. 
cu1::·11.:s: 
1'1SPH. Ml/ DFSJUN 
~TP--«1n•:l-.. '1 <·I '14) <:)-.. ·"14--'IU, F'C!TTl'il . .J •. 
V. F( .. SNYDFJ( 
I":. SHC:LUUJSJ 
D •. ..JUF!:OISCIN 
l... n::t1F:LFY 
DE!...Tt:1 
c. JC!i!E.:.· 
D. HIUES 
I: • ' 11. 
I.'") 1 ,; .. 
:.:.::,. 702 
·\ '· 0·17 
. ::.> .• 41 
i ,, t.) 
0 ... 44 
·j 7 A:? 
··/u ,, U 
? '· "l 
t i' ! \""I I · 
62 
B-5 1) AC-13 Surface/Binder 
63 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT. CONCRETE MIX DESIGN 
LAB LOCATION AMES 
-24-
MIX. TYPE AND CLASS: TYPE A SURFACE - BINDER LAB NO. ABD4-iU 
INTENDED USE: 
SIZE 1/2" , 
COUNTY WOODBURY 
CONTRACTOR BROWER 
SPEC. NO. 9•\ 1 . 951 DATE REF"ORTED '1/3/S•l 
942 
PROJECT FR-!2-1(8)--21r'l7 
PRO.J. LOCATION FROM SOUTH LINN STREET TO E.C.L. IN SIOUX CI11'! 
'• AGG. LIME - HALLETT. GILMORE CITY - POCAHONTAS illl.: 3/16". 
AGG. SOURCES 5/8 • X4. 3/8 • X8 QTZ. - L. G. EVE RIST, MINNEHAHA illil. , S. DAK.: 
SAND - L. G. EVERIST. 15-95-48 - SIOUX CO • 
.JOB MIX FORMULA AGGREGATE PROF'ORTIONS: 15;( AAT4-408: 157. AAT4-a52: 30;( AAT4-35i: 
10;( AAT•\-372: 30/. AAT4-'353 
.JOB MIX FORMULA - COMBINED GRADATION 
1-1/2" 1• 3/4" 1/2' 3/8' N0.4 N0.8 N0.16 N0.30 NO.SB N0.100 N0.200 
100 99 90 68 57 •\ 6 32 1 7 9. 0 5. 4 
98/100 7 7 5 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
I. ASPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY DISPLACEMENTILAB DENS.) 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SO~!D SP.GR. 
.. VO IDS ·- CALC. 
,CE SP. Grc 
I. VOIDS - RICE 
Z WATER ABSORPTION ~ AGGREGATE 
% VOIDS IN THE MINERAL AGGREGATE 
I. V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM T~ICKNESSIMICRONS) 
FILLER/BITUMEN RATIO 
BI TUCOTE-3240 F'OISE! (STY RELF 13) 
4.50 
75 
3•143 
7 
2.32 
2.651 
1. 028 
2.486 
6.67 
2~476 
6.30 
0.37 
16.42 
59. 41 
6.68 
5.50 
75 
3227 
8 
2. 3.4 
2.651 
1. 028 
2.449 
4.46 
2. A41 
4. 14 
0.37 
16.59 
73.08 
8.32 
1 .05 
6.50 
75 
3130 
12 
2.36 
2.65i 
1 .028 
2.41'1 
2.24 
2.398 
1.58 
0.37 
16.67 
86.·65 
9.99 
A CONTENT OF 5.15% ASPHALT IS RECOMMENDED TO START THE JOB. 
* ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
COF'lES' 
ASPH. MIX DESIGN 
FR-12-1(8)--2G-97. WOODBURY 
J. BUMP 
R. BOLTON 
R. SHELQUIST 
D. .Jo1::r>I SON 
D. HEINS 
Dr\OWER 
•r. OF'F'EDl-1L 
srcucn· ot:1~:11t.r.:o c_ Of~oi,in 
rcsrr1·ii-. Fi1(,f/;r:::·r, 
64 
B-6 1) Type B Class 2 - Chem-Crete 
2) Type B Class 2 
3) Special Sand - Chem-Crete 
4) Special Sand 
5) Asphalt Chem-Crete 
65 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
f•SPHAL.T CONCRl:CTE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS• TYPE B CLASS 2 <CHEM-CRETE> NO. ABD0-141 
INTENDED USE• 
SIZE 3/4 SPEC. NO. 852-857 DATE REPORTED 8-28-80 
861 
COUNTY STORY PROJECT L-WA-180--73-85 
CONTRACTOR IA. RD. BUILDERS 
PRDJ. LOCATION ON E57 ON N. LINE SEC. 31-83-24 
AGG. SOURCES 3/4' GRAVEL-PETERSON PIT - STORY CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 1001 AAT0-472 
·! 11 3/ 4 H 
·1 (l() 9~'t 
, "") II I,:_ 
91 
JOB MIX FORMULA - COMBINED GRADATION 
3/8 11 N0&4 NOA8 NOA16 NOA30 N0~50 
83 68 56 44 30 16 
TOLERANCE: 98/100 7 7 b 
75 BLOW MARSHALL DENSITY 
N0.100 
8.7 
N0.20C> 
b.7 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PL.f'1STICITY INDEX 
SUGAR CREEK & CHEM-CRETE - b05 POISES 
N • p ·' 
X 1iSPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
Fl..0~1 ·- () ,J)I :UL 
SP.GR. BY DISPL.ACEMENTILAB DENS.) 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CAL.C. SOL.ID SP.GR. 
•. 'JOIDS ···· C1~1L.C. 
, ,.CE SPh GH" 
x VOIDS rncE 
X WATER ABSORPTION AGGREGATE 
X VOIDS IN lHE MINERAL. AGGREGATE 
X \!, M. {>,, Fl LL.ED 1,J I TH ASPHriLT 
CALCULATED ASPH.FIL.M THICKNESSIMICRONS0 
FILL.ER/BITUMEN RATIO 
5 .. 0 
~50 
~~17'.5 
B 
:;~. 670 
l • (i~!G 
2.,49 
('\ '") (J., , .... 
2,,47 
7 _,2 
0,, 7:3 
UL~> 
'.'.)6,. () 
7.0 
6 ... 0 
~}0 
1 P"fl!'" r I .. } 
9 
'') 
~ . . :.33 
2,, ()7() 
j 
" 
(:);~~B 
2 ,, 46 
~5 ·' 2 
2 •· 4~!. 
.. ,. r· 
,'.> .. ~} 
0 "7:'.> 
I B.,0 
71 ,.4 
BA(;) 
Ll 
7.0 
:;;0 
1 762 
j 1 
2 ~. :34 
') 
,,· .. ;. 670 
I . 028 
2,.42 
,~) ·' 3 
'') 
.. ,.3B 
1 
·' 
? 
0 ·····:i-
" 
{d 
1 B 1::· ,, ,.)' 
B2 J) 
1 ') ,., .~ .. 
A CONTENT OF 6.25% ASPHALT - CHEM CRETE IS RECOMMENDED TO START THE 
.JOB. 
COPIES: 
A'rSPl·L MIX DESIGN 
L .. -WA .. ··180··--'73-851 ST!JRY 
.JFSF'Fl':SDN 
F:, HUMl••·i·ff':EY 
:0 • .JCHrnISDN 
Ii. SHEL.OU I ST 
L.,, ZE!'il':L.EY 
:IJ1 , l<O , D 1... m:: S • 
C:, JUNES 
SIGNED• BERNARD C:. BROWN 
TESTING LNGINEFF~ 
66 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS:. TYPE B CLASS 2 LAB NO. ABD0-140 
INTENDED USE: 
SIZE 3/4" 
BOONE 
COUNTY STOl'~Y 
SPEC. NO. 852-857-DATE REPORTED B/28/80 
B6 l :3-.. ·B0 
PROJECT L-N-180--73-85 
STOl'':Y 
CONTRACTOR IOWA ROAD BUILDERS 
Pl'~OJ .• l...OC1'iTION 
AGG. SOLIRCES 3/4" GRAUEL - PETERSON PIT - STORY CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 100% AAT0-472 
·1 11 :3/4ff 1 "') u / ~. 
JOB MIX FORMULA - COMBINED GRADATION 
3/8' N0.4 N0.8 N0.16 N0.30 N0.50 i'~O ... 1 ()() 
·1 (-)0 'f'i' ?'i 83 68 56 44 30 16 
TOLERANCE: 'i'8/100 7 7 6 
75 BLOW MARSHALL DENSITY 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICilY INDEX 
Y. 1;SPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FUJ!•I ·- 0 J)i H!. 
SP.GR. BY DISPLACEMENTILAB DENS.l 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
" VOIDS Cr;! ... C •. 
.. CE SP .. GR. 
Y. \JO:tDS ·-· fUCE 
Y. WATER ABSORPTION - AGGREGATE 
Y. VOIDS IN THE MINERAL AGGREGATE 
% V~M.A,, FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESSIMICRONSl 
FILLER/BITUMEN RATIO 
SUGAR CREEK - 911 POISES 
N. p ·' 
~:> .. 0 
~'.} () 
2,, ;,~9 
::>.. 670 
j .J)29 
2"-49 
7 .,G 
7 '() 
6.,0 
~50 
. 1 '/Ti' 
'" 0 
~:;,. ~54 
2 ... <~·lo 
, 1 .G::>.? 
2,,46 
4.8 
2,. 4~5 
:.3 ., 9 
O. T3 
j'(. 6 
13.0 
8 ·"'' LI 
B3 •. B 
'i 0.,2 
A CONTENT OF 6.25% ASPHALT IS RECOMMENDED TO START THE JOB. 
COPIES: 
,J>.SF'i·L. MIX DESIGN 
PROJECTS LISTED ABOVE 
r;:. IHJMF'HREY 
D. ,JESPERSEN 
C. SCHND!:ll' 
D ., JDRD I SON 
R. SHELQUIST 
L. ZEAl'!l..EY 
IOWA ROAD BUILDERS 
C ·' .JONES 
SIGNE!>: l:lERNilfW C. HRUl;JN 
TESTING ENGINEER 
NfJ ,. ;.?00 
6 .. 7 
67 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYF'E r"1ND Cl ... 1'1SS: SPECIAL SliND--CJIEMCRETE l..J1B NO. fiBDO .... i ·14 
INTENDED USE: 
SIZE 
COUNTY STOl'':Y 
SPEC. NO. 852-857-DATE REPORTED 9/2/80 
fJb 1 
PROJECT L-WA-180--73-85 
L .... F .... ·l 8~)- .. ··73-.. 8'.'i 
CONTRACTOP IOWA ROAD BUILDERS 
ON E57 ON THEN. LINE SEC. 31-83-24, 1 MI.; FROM W 1/4 CDR. 
PROJ. LOCATION 20-84-24 SOUTH 2.4 MI. TO C.&N.W. RAILROAD 
M:JG. SOl.Jf'\CES SAND ·- WILLIAMS PIT .... STDHY CfL 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 100% AAT0-469 
JOB MIX FOl'~MULA - COMBINED Gl'(ADATION 
1 .... ·J /2 11 \ " ;5;4 11 i /2 11 3/81f N0 ... 4 ND.B NO. i 6 NO. ;30 NO. ~5() NO. 1 ()(:1 N0.200 
·100 '16 87 .,.,,.) ( ,;., '.53 35 H3 I 1:'0 (.) ... M} 4 ":·~ 
TOl ... EfMNCE: 
75 BLOW MARSHALL DENSITY 2,.26 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
SUGAR CREEK & CHEMCRETE-605 POISES 
N • p. 
;; ASPl·L IN MIX 
NUMBER OF MARS!~ALL BLOWS 
MARSHALL STABILITY - LBS, 
f''l...CJl,I .... 0.01 IN ... 
SP,GR. BY DISPLALl~MENTll...AB DENS.) 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
Ctr LC .. 
r::· I t., .. ~ S' F' ,. Ci F;; _, 
% l.!OIDS Fn:cE 
% WATER ADSORPiION - AGGREGATE 
% VOIDS IN THE MINERAi... AGGREGATE 
% V.M.A. FILLED WlTH ASPHALT 
CALCULATED ASPH.FILM THICKNESSIMICRONS) 
FILLER/BITUMEN RATIO 
2,.658 
·1 ,. 02n 
B,,9 
:,?. "43 
<? ,, ·1 
(-),, 74 
;> I • I 
'.":>B,.O 
9. 1 
r::; (·) 
1705 
B 
2 '· 6~'.)f;~ 
·1 ·' 02~] 
2 .. 41 
2,.4(-) 
' 6. 1 
• "-.'14 
21 ,J 
<:)B ,.5 
·1 (),.,? 
G~l> 
~S0 
1 64~~ 
'? 
2 .. t;, ~:> ~:.1 
1 ,, (12B 
4 ,,0 
(·) ·' 74 
2·1 A 
7H.'? 
CHEMCRETE IS RECOMMENDED TO START THE JOB 
CUI"' I i:::s: 
l11Sl"l·L. MI\ DESIGN 
F'ROJECTS LISTED ABOVE 
\'( .. HUMF·HF:E::Y 
D. .JESF'E:l'(SEN 
:0. ..IURD I SON 
I'':, SI ii;: 1...GiU I ST 
\... ... ZEl'rF:L.EY 
IOWA F:OAD BUILDERS 
\) ... dt='1E:l<S 
C ... .Jl:H··!ES 
SIGNED BEF:NARD C. BROWN 
TESTING ENGINEEf~ 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS: SPECIAL SAND LAB ND. ABD0-143 
INTENDED u;;'E: 
SIZE SPEC. NO. 852-857-86\E REPORTED 9-2-80 
COUNTY STOl::Y PROJECT L-WA-180--73-85 
L. ···r .... 'i BO ...... 7'3····B.15 
CONTRACTOR IA. ROAD ~UILDER~ 
PROJ. LOCATION ON E57 ON N. LINE SEC. 31-83-24, 1 MI.1 FROM W 1/4 COR. 20-84-24 
SOUTH 2.4 MI. TO C & NW RAILROAD. 
AGG. SOURCES SAND-WI(LIAMS PIT - STORY CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 100% AATD-469 
"•••• »•• ""• • .,. -•· •••• • • ••O• - • ••n •m •-• -• ••- •••• •••• ""' •• """ •••• ••• •••• •• • • •• • •••• "'" '••• .,,, "" , .. , •••• •• • •• •• •••• •••• ''"' •••• " • • •• • '' ' •••• '"" -·• •• 
JOB MIX FORMULA - COMBINED GRADATION 
1-1/2" 1 11 3/4 11 1/2ij 3/8" N0,,4 NC).8 N0,,16 N0.30 N0,,50 N0.100 N(l.200 
100 96 8'7 ·72 53 35 18 6.5 443 
TOLEf~ANCE: 
75 BLOW MARSHALL DENSITY 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
% ,;SF'l··I,, IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY LBS. 
FLOW ···· O .. O·\ IN .. 
SP.GR. BY DISPLACEMENTCLAB DENS.) 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 r 
· CALC. SOLID SP.GR. 
x · TDS .... ct.i ... c. 
In Lo. .. SP .. GP. 
1; <JOIDS !(ICE: 
X WATER ABSORPTION AGGRE':GATE 
X VOlDS IN THE: MINEPAL AGGREGAl'E 
X V.M.A. FILLED WITH ASPHALT 
CAl ... CULATED 1'1SPH. i:· I 1 ... M THI Cl\NESS (MI Cl'dJNS) 
FILLE':R/BITUMEN RATIO 
2 •. 2a 
SUGAR CREE':K 914 POISE':S 
N. i::·. 
r~ {.' 
.),:> 
690 
:..:.~" 2;? 
::.: ... b~:>8 
'I ... 029 
2,.4'.'.} 
?.,3 
2 .. 43 
0 ... 'l ~'l 
21 ... 5 
~)6 '· .. / 
9. i 
.. ? .~ (1 
'.50 
~]'.52 
7 
:2., 27 
2 ... l>~:;;n 
, .. 029 
2. 4 i 
2 .. 40 
(~.~74 
20.6 
7 ·1 • 4 
l (). B 
B,. (·) 
9 
:.:.: .·. :.:.::n 
'.?~<'.>~:>n 
::.~ :. :?ifl 
4 ... ·/ 
~:) ,• 4 
0 .. 74 
21 ·' ·j 
A CONTE':NT OF 7.0% ASPHALT IS RECOMME':NDE':D TO START THE JOB. 
COPIES: 
AST':l·L MIX DESIGN 
PROJECTS LISTED ABOVE 
JESPERSON 
R • l·H .. l l"ff' 1·11::: E Y 
I\. SHEL.OU I ST 
L. ZErd\1...EY 
IA. ROAD BUil...DE':RS 
Mr1Rl\S 
G. JONES 
SIGNE':D: BERNARD C. BROWN 
Ti::· ~:· T 'l' l'-.1 r.~ 1::· r.i r; T 1\11::· 1::· 1:;. 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - MISCELLANEOUS MATERIALS 
LAB LOCATION AMES 
MATERIAL ASPHALT CHEM-CRETE 
IN'rENDED USE SPECIAL SAND MIXTUHE & TYPE B CLASS 2 ACC 
L··+J{\-1 B~l-··-·73-·8'.5 
COUNTY STORY PROJ NO. L-F-180--73-85 
DESIGN CONTfMCT NO. 
PRODUCER CHEM-CHETE CORP. CONTRACTOH IOWA ROAD BUILDERS 
SOURCE BEAUMONT, TEXAS 
UNIT OF MATERIAL ONE TANKER. 3B,440 LBS. 
SAMPLED BY BOB HOBSON SENDEH'S NO. 1FB0-149 
:E SAMPLED 9/10/B0 REC'!) 9/11/80 REPORTED 9/16/B0 
SPECIFIC GRAVITY AT 60 F/60 F. 
SOFT. POINT: METHOD IR & Bl 
PENETRATION AT 77 F. 100 GMS. 5 SEC. 
Fl .. J;SH POINT 
SOLUBLE IN TRICHLOROETHYLENE 
DUCTILITY AT 77 F. 
SPOT TEST 
KINEMATIC VISCOSITY@ 140 F., CENTISTOKES 
THIN FILM LOSS ON HEATING 5 HRS AT 325 F. 'I" ?6% 
X ORIGINAL PENETRATION <THIN FILM RES.) 
PENETRATION OF RES. AT 77 F. 100 GMS. 5 SEC. 
DUCTILilY AT 77 F. <THIN FILM RES.) 
ABSOLUlE VISCOSITY ORIGINAL 140 F. 30 CM HG 31 POISES 
ABSOLUTE VISCOSITY THIN FILM RES. 140 F 30 CM HG 
KIN. VISCOSITY ORIGINAL @ 275 F 
COPIES: 
.. -l"fS PH ,c, i ... T 
I~. HIJhPHl':EY 
PROJECTS LISTED ABOVE 
DISPOSITION: 
SIGNED: BEHNARD C. BROWN 
TESTING ENGINEEH 
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B-7 1-4) Ductilad 01002 
5) Grams of Aggregate Chips Recovered 
Innovative Asphalt Technology /Ductilad Products .Group 
72 
DUCTILAD'" D1002 is a liquid polymeric additive formulated 
to enhance the life and durability of asphalt cements and 
asphalt paving mixtures. DUCTILAD D1002 is particularly 
valuable when added to asphalt binders used in chip-
seals or other surface treatments. DUCTILAD D1002 
improves the initial "stickiness" of the asphalt cement and 
provides the binder with better long-term aged properties. 
Primary factors affecting the durability and service life of a 
chip-seal or surface treatment are the amount of hardening 
of the asphalt binder during construction and the rate of 
age-hardening that the binder later displays during its 
service life. Throughout the United States, chip-seals have 
suffered premature failures due to the rapid oxidative 
aging of the asphalt binder and the attendant lack of 
chip adhesion. 
Many physical characteristics of a surface seal, such as 
asphalt film thickness, aggregate properties, and environ-
mental factors, affect the rate at which the asphalt cement 
will age and harden during the seal's service life. Con-
sequently, an accelerated laboratory test to accurately 
predict the actual in-service aging and hardening is not 
available. However, a binder's tendency to age may be 
evaluated through some common laboratory tests. 
Thin film oven tests of asphalt cements are widely used to 
measure changes in properties when asphalts are 
exposed, as thin films, to air at high temperatures. The 
relative changes in the asphalt cements' properties are 
used to judge expected field performance. The effective-
ness of DUCTILAD D1002 can be evaluated in these thin 
film oven tests. The ASTM D1754 procedure exposes a 
static film of asphalt cement to heat and air while the 
ASTM D2872 procedure exposes a moving or rolling film. 
The California Department of Transportation has developed 
a modified rolling thin film oven test to simulate the severe 
aging that an asphalt binder faces in the California deserts. 
DUCTILAD D1002 when added at 1-4% by weight to 
asphalt cement dramatically changes the character of the 
asphalt cement Additionally, DUCTILAD D1002 allows the 
asphalt binder to better maintain its' initial characteristics 
after aging. On the facing page, the results from several 
thin film oven tests are shown. The results offer strong 
evidence that DUCTILAD D1002 reduces the aging of 
asphalt cements when exposed to severe conditions. The 
lowered viscosity increase and improved retained ductility 
means that the asphalt binder still has much of its original 
life and 'stickiness" left, and this translates to longer 
chip-seal life. 
DUCTILAD D1002 is designed for use in all surface seals 
and will not affect the design or placement of these seals. 
More detailed information about DUCTILAD D1002 is 
available upon request. 
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A Thin Film Oven Tests (ASTM 01754) 
LL• 
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DUCTILAD D1002 treated asphalt binders display improved aged characteristics. 
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DUCTILAD D1002 retains more of the ACs original viscosity and ductility under laboratory aging tests. 
B. California Tilt Oven Asphalt Durability Test 
u.; 
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Under simulated desert conditions, DUCTILAD D1002s improvements are dramatic 
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B-8 1) Ralumac 
77 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION DISTRICT 1 
MIX, TYPE AND CLASS: RALUMAC 
INTENDED USE: 
LAB NO. ABD2-135 
SIZE 3/B' SPEC. NO. SP-413 DATE REPORTED 08-31-82 
COUNTY POLK & BOONE 
CONTRACTOR N.B. WEST 
PROJECT MP-t700--69-77 
MP-1701--69-08 
PROJ. LOCATION U.S. 69 FROM JUST N. OF 1ST STREET IN ANKENY N. 5.0 MILES 
ON IOWA t7 FROM JUST N. OF U.S. 30 NORTH & EAST, APPROX. 3 MILES 
AGG. SOURCES 3/B' CR. LST. - AMES MINE -· STORY CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 100X AAT2-401 
1-1/2" 1 • 3/4' 1/2' 
JOB MIX FORMULA -
3/B' N(J.4 N0.8 
100 80 56 
TOLER~1NCE : 
PARTS RALUMAC ADDED 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
Pl,. "-ST I CITY INDEX 
r.( )PH. IN MIX 
NUMBER DF MARSHALL BLOWS, 
MARSHALL STABILITY - LBS. 
FLm~ - 0.0j IN. 
SP.GR. BY DISPLACEMENT<LAB DENS.I 
BULK SP. GR. COMB. DRY AGO. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.SR. 
X lJOIDS - CALC. 
IUCE SP. GR. 
X VOIDS -- HICE 
X WATER ABSOHPTION - AGGREGATE 
X lJOIDS IN THE MINERAL AGGREGATE 
X lJ.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH;FILM THICKNESS!MICRONSI 
COMBINED 
NO .16 
42 
GRADATION 
N0.30 N0.50 
10 
RALUMAC -
6.0 
50 
3700 
13 
2.33 
2,617 
1.026 
2 .. 43 
4. 1 
1.31 
16.3 
74.9 
5.5 
34 24 
12 
7 ... i 
50 
3722 
16 
2.34 
2.617 
1.026 
2 ... 39 
2 ... 1 
·j • 31 
16. 9 
87.4 
6.7 
NO .100 
17 
14 
N0.200 
12 
8 .. 2 
50 
2667 
25 
2.36 
2.617 
1 .026 
2.35 
-0.3 
1. 31 
17.2 
1 01 • 5 
7.9 
A CONTENT OF 11 PARTS TOTAL EMULSION AND 9 PARTS TOTAL WATER IS 
RECOMMENDED TO START THE JOB. THE MIXTURE ALSO CONTAINS 2 PARTS 
TYPE 1 CEMENT AND 2 PARTS ADDITIVE P. 
COPIES: 
ASPH. MIX DESIGN 
R. HUMPHHEY 
J3. DUNSHEE 
R • ..)>f2El~Q~IST 
~ Zl~AhLEY 
QT• CACK~EH 
· N.B. l•JE,:,T 
KEN GILL 
DIST. 1 LAB KENNETH M. MEEKS 
F. BLAIR DISTRICT 1 MATERIALS 
SIGNED: BERNARD C. BROWN 
..... .- ........... '.,.,,, .. ~ ....... "T' '.--· .......... 
78 
B-9 1) UltraPave 
' 
79 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
L.AB LIJCATJ:ON AMES 
MIX, TYPE AND CLASS• TYPE B CLASS 2 L.AF! NO. ADD3-87 
INTENDED USE• 
SIZE 3/4" SPEC. ND. 91 5 DATE REPORTED 7-6-83 
COUNTY STORY PROJECT SN~479313l--5t-85 
CONTRACTOR MANATTS 
PROJ. LOCATION ON E. 29 FROM St4 3 MI. N OF NEVADA EAST 3.0 MILES 
AGG. SOURCES 3/4" GRAVEL - E<HDCI\ PH-STORY CO.; ;5;4• CFL GRAVEL-CHRISTENSIJN 
PIT-STORY CO.; 3/4" WASHED GRAVEL-CHRISTENSON PIT - STORY CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS• 65K AAT3-378; !SK AAT3-379; 201 AAT3-380 
JOB MIX FORMULA - COMBINED GRADA.IION 
t~t/2" t" 3/4" 1/2" 3/8" N0.4 N0.8 N0.16 N0.30 N0.50 N0.100 N0.200 
100 99 85 70 59 51 42 34 17 7.1 4.42 
TIJLERANCE' nv 100 7 7 
75 BLOW MARSHALL DENSITY 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
i>LASTICITY INDEX 
Y. ASPH. IN Ml.X 
NUME<EF< OF MAl<SHAL.L BLOV.<S 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY Dl.SPLACEMENTCL.AD DENS.l 
BULi< SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
Y. VOIDS - c1;Lc. 
RI Clo SP. GR. 
Y. VOIDS - IUCE 
Y. WATER ABSORPTION - AGGREGATE 
Y. VOIDS IN THE MINERAL. AGGREGATE 
Y. U.M.A. FILLED WITH ASPHALT 
. CALCULATED ASPH.FILM THICKNESSIMICRONSl 
FIU..ER/BITUMEN RATIO 
5 
2.35 
KOCH - 974 POISES 
N. I''. 
~>0 
I ;;37 
? 
2.32 
::~. 6'.."i~"j 
1 "029 
2" 4fl 
6.3 
:,.:,,45 
I • I 8 
17 .4 
64.0 
8.5 
6.5 
50 
1137 
2.33 
2,,655 
I. 029 
2.44 
4. ~5 
2.41 
3.4 
I • I 8 
I 8. 0 
75. 1 
10.4 
0.7 
7.5 
50 
870 
15 
2.34 
2.655 
1 .029 
2 .40 
2.7 
2 .. 38 
1 • 7 
t. 18 
1B .. 5 
115.6 
12.2 
A CONTENT OF 6.50X ASPHALT IS RECOMMENDED TO START 
• ALSO CONTl<OLLED BY FILLER/BITUMEN RATIO. 
THE .JOB. 
COPIES• 
ASPH. MIX DESIGN 
__ SN"'"479:!13l--'.;t-D5, STOf<Y 
R. HUMPHREY 
.JESPERSON 
D. .JIJR!lISON 
R. SHELQUIST 
I ..• ZEARLEY 
MANATTS 
IJ. OPPEDAL. 
SIGNED• BERNARD C. BROWN 
Tl:".~TTMn J:'Hr::rr.11.·:-1cr.:. 
B-10 1) Asphadur 
2) Asphadur 
80 
Binder 
Surf ace 
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HIWI\ DEPAIHMENT CIF T!'MNSPllRTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASSc TYPE A ASPHADUR U\li NO. ABI>B-4 
INTENDED USEc BINDER 
S']'.7.E 3/4 
COUNTY POTTAWATTAMIE 
CONTRACTOR OMNI ENGR. 
SPEC. NO. i048, DATE REPORTED 3/3i/88 
SP-729 
PROJECT IR-480-1111710--12-78 
PROJ. LOCATION MO. RIVER TO 1-29 
AGG. SOURCES CR. LST. & SAND SCHILDBERG, CRESCENT, POTTAWATTAMIE CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONSc 85% AATB-251 15Z AATB-26 
--------------------------------------------------------------------------------JOB MIX FORMULA - COMBINED GRADATION 
l··i/2' i' 3/11' 1/2" 3/8' N0.4 NO.ti NCl.16 NCl.30 N0.50 N0.100 NCl.200 
i00 <f'? 80 61 36 24 20 16 7.5 5.9 5.4 
TOL.ERANCE' 98/ i 00 7 7 7 ~; 
ASPHADUR ADDED 
ASPHALT SOURc"E: AND APPROXIMATE: VISCOSITY 
PLASTICITY INDEX 
Z ASP!·!. IN MIX 
NUMBEf< Or" M.ARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY DISPLACEMENT<LAB DENS.) 
BULi( SF'. GR. COMB, DRY AGG. 
SP. GR. ASPH. I 77 F. 
CALC. SOLID SP.GR. 
Z VOIDS - CALC. 
RICE SP. GF<. 
% VOIDS - IUCE 
% vJATER ABSOf<PTION - AGGREGATfo 
Z VOIDS IN THE MINERAL AGGREGATE 
Z V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH. FILM THI Cl< NESS ( 11I"CRONS) 
FILLER/BITUMEN RATIO 
!<OCH 
4 .. 25 
?5 
3065 
13 
2.338 
2 .. 633 
I. 036 
2.503 
6.59 
2 .. 459 
4.92 
i. 1 i 
14.98 
56;03 
8 .. 25 
4 
2350 POISES 
5.25 
75 
2857 
14 
2.359 
2.633 
1 .036 
2.466 
4.35 
2 .. 426 
2. 76 
i. ii 
i 5. i 1 
71. i9 
i 0. 48 
i . i"I 
A CONH:IH OF 4. 6% ~1SF'HALT IS RECOMMENDED TO START THI~ JOB. 
•ALSO CONTROLLED BY FILLER/BITUMEN RATIO. NUC. CAL.: 1NVALID 
COPIES: 
ASPHALT MIX DESIGN 
_ _.I.f<""1801 C 1 i 7) 0--i 2··78, POTTAWATTAMIE 
G. MILLEf~ 
W. COOi( 
R. MONl'WE 
J. SMYTHE 
D. HEINS 
OMNI ENGR. 
w. OF'l''ro:J)AL 
6 .. 25 
75 
2605 
. i6 
2.360 
2.633 
1.036 
2.43i 
2 .. 92 
2. 41 i. 
2. i 2 
i. 11 
15 .. 97 
St.73 
12.71 
SIGNEDc ORRIS J. LANE, JR. 
TESTING ENGINEER 
2* 
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J.WWA LJ~~AKIMlNI Wt· !~AN~~llNIAllUN 
OFFICE OF MATERIALS 
ASPH?iL T CIJNCl':ETE MIX DESIC.N 
LAB LOCATION AMES 
MIX, TYPE AND CLASS: TYPE A ASPHADUR LF>B NO. i\BD8-9 
INTENDED USE• SURFACE 
SIZE 3/4~ s1::·EC. NO. 10413 DATE REPORTED 4/5/BB 
COUNTY POTTAWATTAMIE PROJECT IR-480-ICll710--12-78 
CONTRACTOR OMNI ENGR. 
PROJ. LOCATION MO. RIVER TO 1-29 
AGG. SOURCES QUARTZITE CONG. MATLS., SIOUX FALLS S.D.;. CR. LST. -SCHILDBERG, 
CRESCENT, POTTAWATTAMIE CO.; SAND -- MARTIN MAF<IETH;, GRETNA NE 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 65% AATB-27; 20Z AATS-28; t5Z AATB-29 
JOB MIX FORMULA - COMBINED GRADATION 
1-1/2' I' 3/4' i/2' 3/8' N0.4 N0.8 N0.16 N0.30 N0.50 NO.ill N0.200 
100 9:5 69 4EI 37 31 23 15 9.1 6.3 4.9 
TOLERANCE• 95/100 7 7 7 
HYDRATED LIME & ASPHADUR - ADDED 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INFEX 
7. ASH/. IN MIX 
~UMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP.GR. BY DISPLACEMENTCLAB DENS.I 
BULK SP. GR. COMB. DRY AGG. 
~ "· '.i 7 ,· r· • 
CALC. SOL!D SP.GR. 
% VO IDS -· CALC. 
RICE SP. GR. 
z vorns ~ RICE 
r. WATER AI<SOF:PTION - AGGREGATE 
% VOIDS IN THE MINERAL AGGREGATE 
r. V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESSCMICRONS) 
FILLER/BITUMEN RATIO 
4 
KOCH ... 2350 POISloS 
4. () 
'75 
~~Si 5 
11 
2.356 
2.634 
1 • (·);~;,~ 
2.49~! 
~>. 47 
2.472 
4.69 
0.40 
14. i 3 
..:.1 • 201 
fl. 33 
t.14 
5.0 
75. 
3497 
18 
2.379 
2.b34 
1.036 
2.456 
3.15 
2.440 
2.50 
0.40 
14.20 
77.80 
10.52 
A CONTENT OF 4.3% ASPHALT IS RECOMMENDED TO 
* ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
NOT ENOUGH MATERIAL. 
START THE ,JOB. 
NUC. CAL• NONE, 
COPIES: 
ASPHllL.T MIX DESIGN 
--i:~-1Cl1'110-·-12-78, POTTAWATTAMIE 
G. MILLEJ< 
W. COOK 
R. MONROE 
J. SMYTHl:C 
D. HEINS 
OMNI ENGF'S. 
W. OPPEDl\L 
SIGNED: DRRIS·J. LANE, JR. 
TESTING ENGINEER 
B-11 1) Ralumac 
2) Ralumac 
3) Ralumac 
83 
Design 
Performance 
Rut Filling 
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' 
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KOCH MATERIALS COMPANY 
Chicago, Il. 
DATE: 06-08-88 SALESMAN: Bill Miteff 
CUSTOMER: Scott Const. FILE #: RAL-8804 
SOURCE: Franklin, Wi. Agg. #1 
RALUMAC MICROSURFACING DESIGN 
GRADATION: 
Ralumac Ralumac 
Sieve Per-cent Per-cent Type I Type I I 
Size Retained Passing Spec. Spec. 
3/8 o.o 100.0 100 100 
#4 7.0 93.0 90 - 100 70 - 90 
8 26.8 66.2 65 - 90 45 - 65 
16 23.5 42.7 40 - 65 30 - 50 
30 13.8 29.0 25 - 45 19 - 34 
50 9.9 19.0 15 - 30 12 - 25 
100 6.6 12.4 10 - 21 7 - 18 
200 4.5 7.9 5 - 13 4 - 12 
MARSHALL SPECIMEN: 
Residual Stability Flow VMA VTM Density 
Asphalt at 140 F .01 inch lbs/cf 
Content lbs. 
' 
6.0 3055 9 19.7 7.0 142.8 
6.5 3067 13 19.6 5.8 143.7 
7.0 3702 15 17.7 2.4 147.9 
7.5 3336 14 17.9 1. 6 148.2 
COHESION TESTS: 
Max. 
'l. 'l. 'l. 'l. Mix Set Cohesion at (min. ) 
PC Water Add Emul Time Time 15 30 60 
1/4 5 2 10 120" 7' 17 17 17 
1/2 5 2 10 90" 6' 19 19 20 
3/4 5 2 10 80" 6' 16' 19 19 
1/2 4 3 10 11 O" 6' 17 18 18 
'. 
DATE: 06-08-88 
85 
KOCH MATE:RIA.LS COMPANY 
Chicago, II. 
FILE #: RAL-8804 
CUSTOMER: Scott Const. SOURCE: Franklin, Wi. #1 
SALESMAN: Bill Miteff 
Performence Properties vs. Residual Asphalt Content 
Stability - 140 F 
(lbs) 
4,000 
3,500 
3,000 
2,500 
2,000 
5.5 6 6.5 7 7.5 
Residual Asphalt Content 
Flow 
. 01 inch 
16 
14 
12 
10 
8 
8 
5.5 6 6.5 7 7.5 8 
Residual Asphalt Content 
'l. Total Voids filled with Asphalt 
90.0 
80.0 
70.0 
• 
60.0 
50.0 
5.5 6 6.5 ' 7 7.5 8 
Residual Asphalt Content 
Density 
<lbs/ cf) 
148 
146 
144 
142 
140 
• 
5.5 6 6.5 7 7. Ci 
Residual Asphalt Content 
I. Voids - Total Mix 
10.0 
8.0 
6.0 
4.0 
2.0 
5.5 6 6.5 7 7.5 
Residual Asphalt Content 
i( VMA 
19.0 
18.0 
• 
17.0 
16.0 
15.0 
5.5 6 6.5 7' 7. 5 
Residual Asphalt Content 
8 
8 
8 
/:'.:":'.\ 
1~:;:;: :> 
( ... 
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Rut Fi 11 ins with Micro-Surfacins 
Rut Width Lbs./Sq. Yd. Laid 
72" 25 50 75 99 124 149 
66" 23 45 68 91 114 136 
60" 21 41 62 82 103 123 
54" 19 37 56 74 93 111 
48" 17 33 50 66 83 99 
36" 13 25 37 50 62 75 
Rut Depth .25" . 50" .75" 1.0" 1.25" 1. 50" 
The 48" and the 72" wide rut boxes are most commonly used. When the 
rut boxes are in use, any rut demanding more than 50 lbs./sq. yd. is 
pulled in two or more passes. 
Micro-Surfacing 
Pounds per square yard-straight surfacing 
36" 12 25 37 49 
by 1/8" 1/4" 3/8" 1/2" 
87 
B-12 1) PAC 30 Binder/Surface 
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,,_,,,,. '-'L; nn111L1~1 ur IKrl.l'<Jt'"'Ut<IAI JON 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX TYPE AND CLASS: TYPE A 
INTENDED USE: BINDER & SURFACE 
LAB NO. AB06-93 
;s1zE l/2" SPEC. NO. JOJO DATE REPORTED G/23/86 
COUNTY 'POLK PROJECT W.O. 0206-85-009 
CONTRACTOR O. M. ASPHALT 
~ROJ. LOCATION IN DES MOINES ON FLEUR DR. FROM MCKINLEY TO R.R. VIADUCT 
\GG. SOURCES QUARTZIT - WEAVER, SAUK CO., WI.; LST. CHIPS - MARTIN MARIETTA, 
AMES MINE, STORY CO.; SAND - HALLETT, E. D. M., PvLK CO. 
1oa MIX FORMULA AGGREGATE PROPORTIONS: 551. AAT6-272; 12.51. AAT6-273; 32.51. AAT6-275 
JOB MIX FORMULA - COMBINED GRADATION 
-1/2" I" 3/4" 1/2" 3/8" N0.4 N0.8 N0.16 N0.30 N0.50 N0. !00 N0.200 
J 00 95 68 52 40 26 14 6. 9 5. 0 
OLERANCE: 98/JOO 7 7 5 4 2 
SPHALT SOURCE ANO APPROXIMATE VISCOSITY 
:..AST!C!TY INOEX 
.BITUCOTE POLYMERIZED-2450 POISES 
ASPH. IN MIX 
JMBER OF MARSHALL BLOWS 
\RSHALL STABILITY - LBS. 
.OW - O. OI JN. 
'.GR. BY OISPLACEMENT(LAB DENS.) 
ILK SP. GR. COMB. DRY AGG. 
'· GR. ASPH. @ 77 F. 
LC. SOLID SP.GR. 
VOIDS - CALC. 
CE SP. GR. 
VOIDS - RICE 
WATER ABSORPTION - AGGREGATE 
1/8.!-0S IN THE MINERAL AGGREGATE 
V.M.A. FILLED WITH ASPHALT 
.CULATED ASPH.FlLM THICKNESS(MlCRONS) 
.LER/BITUMEN RATIO 
5.5 
75 
2213 
9 
2.321 
2.646 
I. 025 
2.449 
5.23 
2.443 
4.99 
0.54 
17 .11 
69.42 
9.42 
0.85 
CONTENT OF 5.91. ASPHALT IS RECOMMENDED TO START THE JOB. 
!TE: ASPHALT DID NOT COMPLY WITH ALL' P.A.C. 30 CRITERIA. 
lP I ES: 
ASPH. MIX DESIGN 
W.O. 0206-85--009, POLK 
DISTRICT I ENGR. 
J. BELLIZZI 
R. MONROE 
1'. MCLAUGHLIN / J/ 1 / 6) D. HE I NS (:::::" 0 ,·C(:V,.< .:<.... (_b ~2 t,-8 ). M. ASPHALT 
¥. OPPEDAL {__ 
6.5 
75 
2027 
11 
2.347 
2.646 
1.025 
2.414 
2.76 
2.414 
2.78 
0.54 
17 .07 
83.83 
11. 34 
11 . / r'f.l . .<: hi Lo~ 
{) 1 ') f- / <..ci.h S l GNEO: MAX ! . SHEELER 
B-13 1) PAC 30 
2) PAC 30 
89 
Surf ace 
Binder 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS: TYPE A LAB NO. ABDB-147 
INTENDED USE: SURFACE 
SIZE 1/2 SPEC. NO. 1048 DATE REPORTED 8-1-88 
COUNTY STORY PRO,IECT FN-69-5 < 36 l --21 -85 
CONTRACTOR MANATTS 
PROJ. LOCATION IN AMES ON DUFF SQUAW Df(. TO SO. 4TH & ON GRAND AVE. 
AGG. SOURCES CR. GRAVEL-HALLETT, BOONE, BOONE CO; CR. LST- MARTIN MARIETTA; 
AMES MINE,STORY CO; SAND-HALLETT, CHRISTENSEN PIT, ·STORY CO. 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 40% AAT8-646; 35% AAT8-647; 257. AAT8-648 
JOB MIX FORMULA - COMBINED GRADATION 
1-1/2' 1' 3/4' 1/2' 3/8' N0.4 N0.8 N0.16 N0.30 N0.50 N0.100 N0.200 
100· 86 56 40 31 20 11 6.0 4.5 
TOLERANCE: 92/100 7 7 5 4 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
KOCH - 2106 POISES 
7. ASPH. IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP. GR. BY DISPLACEMENT< LAI< DENS. l 
E<ULI( SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
% VOIDS - CALC. 
RICE SP. GR. 
% VOIDS - RICE 
% WATER ABSORPTION - AGGREGATE 
7. VOIDS IN THE· MINERAL AGGf(EGATE 
Z V.M.A. FILLED WITH ASPHALT 
CALCULATED ASPH.FILM THICKNESS(MICRDNSl 
FILLER/BITUMEN RATIO 
4.0 
75 
3707 
9 
2.369 
2.695 
0.9963 
2.561 
7. 48 
2.531 
6 .• 40 
1. 21 
i 5. 61 
52.07 
6.91 
START 
5.0 
75 
3430 
10 
2.392 
2.695 
0.9963 
2.519 
5.06 
2.483 
3.66 
1.21 
15.68 
67.75 
8.94 
0.94 
THE JOB. A CONTENT OF 4.81 ASPHALT IS RECOMMENDED TD 
*ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
NUC. CAL: TEMP= 210; WT= 7200; SLOPE= 4.44; 
CDPI"ES: 
I'CEPT= <-5.15) 
ASPHALT MIX DESIGN 
R. MUMM 
T. JACOBSON 
R. MONROE 
J. SMYTHE 
D. HEINS 
MANATTS 
W. DF'F'EDAL 
.FN·~'i-5 ( 36) --21-85, STORY 
6.0 
75 
3053 
1 j 
2.411 
2.695 
0.9963 
2.479 
2.76 
2. 451 
1.03 
1.21 
1 5. 91 
82.63 
10. 98 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWl-1 DEPAf<TMENT CIF mANSPCIRTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS: TYPE A LMi NO. AfJD8--136 
INTENDCD USE: BINDER 
SIZE 3/4' SPEC. NO. 1048 DATE REPORTED 7/19/88 
COUNTY STOF<Y PROJECT FN-69-51361--21-85 
CONTRACTOR MANATTS 
Pf<OJ. ~OCi-\TION ON s. PUFF r-.vE. AN!) ON NOF<TH GFMND rn AMES 
AGG. SOURCES CR. LST. & CHIPS - MARTIN MARIETTA, AMES MINE, STORY CO.; 
SAND -- HALLETTS, CHIUSTENSEN PIT, STOIW CO. 
JOB MIX Fi'IF<MIJLA AGGREGATE F'F<IJPORTI ONS: 65Y.. AATfJ·-566; 1 0% AAT8-567; 25% AAT8_-·56f< 
JOB MIX FOf,MUL.A -· cmrnJ:NED GRADATION 
1-1/2' 1' 3/4' 1/2' 3/8' N0.4 · ND.8 N0.16 N0.30 N0.50 N0.180 N0.200 
100 99 86 70 48 35 27 18 9. 0 5. 2 4. 4 
TOLERANCE: 98/100 7 7 7 4 
ASPHALT SOUF<CE l4ND APPROXIMATE VISCOSITY l<OC:H ·- 2106 POISES 
F'LASTICITY INDEX 
% ASPH. IN MIX 
NUMBEF< OF MAF:SHAl_L BLOWS 
MARSHALL STABILITY - LBS. 
FLOW - 0.01 IN. 
SP. Gf« BY D ISPL.ACEMENT ( Ll·\D DENS. I 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. I 77 F. 
CALC. SOLID SP.GR. 
% VOIDS - CALC. 
RICE SP. GR. 
% VOIDS -· RICE 
Z WATER ABSORPTION - AGGREGATE 
Z VOIDS IN THE MINERAL AGGREGATE 
Z V.M.A. FILLED WITH ASPHl4LT 
CALCULATED ASPH. FILM THICKNESS I MJC:FWNS) 
FILLER/BITUMEN RATIO 
75 
2790 
8 
2.344 
2.693 
1 .020 
2.594 
9.65 
2 .. 520 
6.98 
1_.85 
i 6.22 
40.51 
6.36 
A CONTENT OF 4. 7% c\SPHALT IS F<fcCOMME:NllEIJ TO SH,f\T 
* ALSO CONTROLLED BY FILLER/BITUMEN RATIO. 
NUC. CAL. INVALID 
COPIES: 
ASPH. MIX DESIGN 
Ehl- 69-5136)----21-85, STORY 
R. MUMM 
T. JACOBSON 
I'~. MONROE 
J. SMYTHE 
D. HEINS 
MANATTS 
W. OPf'EDl-lL 
4.75 5~75 
75 75 
3037 2683 
7 7 
2.389 2.397 
2.693 2.693 
i .. 020 1. 020 
2.553 2 .. 514 
6.44 4.65 
2.487 2.461 
3.94 2.60. 
t.85 i . 8~5 
i5.50 1 6. 1 1 
58.45 71 • 16 
8.60 10.85 
0.94 
THE JOEt. 
SIGNED: ORRIS J. LANE, JR. 
TESTING lcNGINECR 
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B-14 1) Conventional 
2) PAC 40 
Binder 
Surface 
93 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
ASPHALT CONCRETE MIX DESIGN 
LAB LOCATION AMES 
MIX, TYPE AND CLASS: TYPE A RECYCLED LAB NO. ABD7-72 
INTENDED USE: BINDER 
" ·- -·~-
SIZE 3/4' 
O'BRIEN 
COUNTY OSCEOLA 
SPEC. NO. i •::i30 .. DATE F:F:F'OF:TED 6/·i 7 /87 
i 036 
PROJECT FN-60-3<11 l--2i-7i 
CONTRACTOR ROHLIN 
PROJ. LOCATION FROM U.S. 18 IN SHELDON TO C&NW RR IN SIBLEY 
MILLED @ 6.20% - PROJECT; 1/4' CR. LST. & 3/4' CHIPS - MIDWEST 
AGG. SOURCES LIMESTONE, GILMORE CITY, POCAHONTAS CO.; PIT RUN GRAVEL -
HALLETTS, 28-98-42, OSCEOLA CO. . 
JOB MIX FORMULA AGGREGATE PROPORTIONS: 35% ABC7-114; 26% AAT7-429; 25% AAT7-428 
----------------------------------------14%_AAT7-430 ___________________________ _ 
JOB MIX FORMULA - COMBINED GRADATION 
i-1/2" i" 3/4" 1/2" 3/8" N044 NOa8 N0~16 N0~30 N0.50 NO~i00 N(J~200 
100 91 80 60 45 32 23 12 7.3 5.4 
TOLERANCE: 98/100 7 7 7 5 
I. ASPHALT (.\DDED 
ASPHALT SOURCE AND APPROXIMATE VISCOSITY 
PLASTICITY INDEX 
I. ASPH. IN MIX 
NUMBER OF Mf.'1RSHtil_L BLOlJS 
MARSHALL STABILITY - LBS. 
FLOW - 0. 0 i IN. 
SP.GR. BY DISPLACEMENTCLAB DENS.> 
BULK SP. GR. COMB. DRY AGG. 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP.GR. 
% VOIDS - CALC. 
;!,.:0:3 
AMOCO 
4 .. 5 
5(-) 
3367 
H)-
2.344 
2 ... 649 
1 • 02() 
2 .. 502 
6. :33 
"2 ..... "'' 
....... ,.!>.:, 
-.. 299 POISES 
50 
301 :z, 
10 
2.376 
·2 .. ~-S49 
i . 02() 
' 2 .'!6~) 
3.60 
RICE SP. GR. 2.479 2.446 
% VOIDS - RICE 5.45 2.86 
% WATER ABSORPTION - AGGREGATE 1.07 1.07 
% VOIDS IN 1}1E MINEl~AL f-'tGGRErATE 15.~rn 15.24 
I. V.M.A. FILLED WITH ASPHALT 59.16 76.34 
CALCULATED r-~SPH. FILM THICl<NESS <MICRONS) 7. 3B 9. 34 
FILLER/BITUMEN f({\TIO i. 04 
A CONTENT OF 5.2% ASPHALT IS RECOMMENDED TO START THE JOB .. 
THIS IS AN ADD. 3.03% AC 2.5; •~LSO CONTROLLED BY FILLER/BIT RATIO 
NUC; CAL.: TEMP a 215; WT a 7300; SLOPE a 4.04; I'CEPT a (-3.51) 
COPIES: 
ASPHALT MIX DESIGN 
_,.f'1t-60--3 ( 1 1 ) -·-<?.1--71 Cl' HR I EN 
C. LEONAl;:D 
~J. BENNETT 
R.MONROE 
J. SMYTHE 
D. HEINS 
fWHLIN 
oJ. DPF'ED(\L 
l°> .. 5 
50 
2-l6 (' 
13 
2.392 
2.649 
i .. 020 
;~ .. 42(i 
i.50 
2 .. 42~~ 
1 .. ~~-4 
i . 07 
i ~> .. ~>7 
'10. :36 
1 i. ~H 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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101,•,l(! J;:::·F·t~i:;;·;·i"•iFf,~T 11 "f'!"::t-:~·-.;;:::r·,ur:~·r t·1·r ICJN 
OF"FJ:Ci:~ 01~· MA'ff~:1:?J.A! .. ~ 
J:N1·r:NDl~D l.JSE: SLJRFACE 
PRO~JE::Y ~~N--·((-3(11)--21-:·71 
CONTRAC:l'ClR ROHL .. [N 
.. J02 Ml~ i~·aRMLfLA AGGREGAl"E PRClPOR~.[.GNS: 65% AAT.7·-1120; 35% AAT7--1t2i 
! F·~·) 1J j I ,.:,. 
JOB r1IX !~ORMLJt_~ (:OMBINED GRADAl'ION 
3/a~ N0.4 40h8 ND.16 NOft30 NU.50 NO, ·j !:iO 
(., ,, { 
JOL(RANCE: -~8/i00 
FL.t1ST .i:CIJ\· .JNDE\ 
.%. it1.:;'.r:·1-+·, .. J:p.; ·,!,it>: 
-;; t;, 
"'I 
' 
NUi1BEF. DF i'·'.t;r::Sl··l(ii.:.L m .. CllJS 
j~\('.,f,~,S'J··l{:·1L.'t. .. ,~·!"{(."~J:.{:i:J.~J·fy - J."j3,~" 
FL111,1 ···· o ,,:,.. n.r. · 
,..:, .. ,·· ;, :· ·.·;:.~'·• • ,.;,_.:;--., ""'' ••··- / ••• .. , .... {_'I • 
.:; ,.. :. (,Fe. _,,,n v .1..:; :·· ~- ,,, c r, i·'lf,. n r " U'ils J.l\:c N ,,, .• i 
'BUL~· SPA GRA COMDA DRY AGG ... 
~Pa .GR,. A~pfi,, -~ .77 r· 
CALCA SO~lD SPAGR~ 
FI!...i...Cki3.:'·· 
r:~. '::~c·i-,1TCi»l";'" OF 5 .. O~:: (~S'F'!·!1'.;!L.·r JS." F;;y:-,::Ui'"!J·,~~::·; ... ;-.:·)::::.: 
·.<::f'.:iL.SD. :::;u I:;"( ::·::-L .. LE::F:/';:: rT11:·1:::·;·-! r:,..>····:·.-· 
· :--.1t.!t:· ... C1~·:;t.. ·': ";··.:cJi\~E::· 
CiJPIES: 
r:.w- t}O····<?i:( f i "> ....... ::!. 'i .... ·7 f i" Cl 1 IJF~·II:N 
·c ;: ·LEni·· .. 1i~-:ff..:;ti 
_ \,J,, BE:NJ-..lE::~:·T 
.·t'-: ... MONF\(lE 
J. ShYTHE 
:0 ... HE:If"'!S 
f~ Cl l··l c ::: j'-./ 
!/ .. OPF';:;: 
: ... : ( 
,-:~ ~ { '.:· 
'i 2 -
'.~:. ':~ . ) 
"' .... 
.; 1::: ::. ; 
.,.,. .. , 
~} "·75 
iB 
;L403 
::~ .. 674 
·j ,034 
::L i 2 
:;~ ... 44 1?1 
1 • Btl 
1 A 0.8 
1 :::; ,. -:'.~ (-) 
79 ... (~~o 
·; (:)" fj.q 
,; l'< ,··-. 
I '· '.")\:'.' 
fHF .. .F!'.1B ... 
:~-~ () 
:~,. (., ~l.4 
·1 .. ()~~~4 
~-~ •' .{144 
0 ... t~:;; 
't .. (=)8 
'; li,. . .f1:-B 
~=~7,, r;o 
·1 :.::; ~ () _.;;. 
::·::_,:·:.:·;·;·:;: u;:;'.r:~I.\' . J" L(:ri'-iF; .. ..i'.< .. 
·r·Es·r·1:N(; ENGJ:~11~Ei~ 
NC)" 200 
~:;"A 
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B-15 1} PAC 30 Surface 
I 0\\,(.-;JEP.'IRT'!ENT OF TRANSPORT;\TlO!\ 
OFFICE OF MATERIALS 
TEST EEPOHT - ASPHALT :ll!X DESIGN 
LIB LOCXl'I O:'i - AMES JUN 15 !989 
LAB NO .••• :ABD9-010G 
MATERIAL ........ : TYPE A ~!ODl Fl En 
INTENDED USE ••.• :SURFACE 
DEPl. OF ENGINEERING 
CITY Of DES MOINES, IOWA 
PROJECT NO •••.•• :W.O. 0206-87-003 
COUNTY •..••••..• :POLK 
SPEC N0 ......... :1070.00 
SAMPLED BY •••••• : 
CONTRACTOR: DES MOINES ASPHALT 
SIZE.· ••••• : 1/2 
SENDER NO.: 
DATE S,\>!PLED: D.-\TE RECEIVED: DATE REPORTED: 06/08/89 
PROJ. LOCATION: ON FLEUR DRl VE IN DES MOINES 
AGG SOURCES: CR. LST- MARTEi )!ARIETTA, AMES MINE, STORY CO.; 
QUARTZITE- MARTIN MARIETTA, ROCK SPRINGS, Iii; 
SAND- HALLETT, EDM, POLK CO. 
JOB MIX FORMULA-Cm!B. GRADATION 
1 1/2" 1" 3/~" 1/2" 3/8" N0.4 N0.8 N0.16 N0.30 N0.50 N0.100 
100.0 92.0 75.0 58.0 44.0 35.0 24.0 10.0 5.4 
NO. 200. 
4.6 
TOLERANCE /100 
98 7 7 5 4 
MATERIAL MIX .-\85006 
% AGGll. PROP. 50. 00 
AWI004 
15.00 
A77522 
35.00 0.00 
% ASPHALT IN MIX 
NUMBER OF MARSHALL BLOWS 
MARSH.~LL STABILITY - LBS. 
FLOW - 0. 01 IN. 
SP GR BY DISPLACEMENT (LAB DENS) 
BULK SP. GR. COMB. DRY AGG. · 
SP. GR. ASPH. @ 77 F. 
CALC. SOLID SP. GR. 
% VOIDS - C.~LC. 
RICE SP.GR. 
% VOIDS - RICE 
% WATER .~BSORPTION - .. \GGREGATE 
% VOIDS IN MINERAL AGGREGATE 
% V.M.A. FILLED KITH ASPHALT 
CALC. ASPH. FID! THICK. MICRONS 
Fl LL ER/BITUMEN RA Tl 0 
4.75 
75 
2870 
9 
2.372 
2.667 
1.024 
2.508 
5 • .J4 
2.473 
4.08 
1. 05 
15.29 
64.40 
8.39 
o.oo 
5.75 
75 
2583 
11 
2.385 
2.667 
1.024 
2.471 
3.48 
2.436 
2.09 
1.05 
15.72 
77.88 
10.37 
0.97 
A CONTENT OF 4. 75% ASPHALT IS RECO,!MENDED TO START THE JOB. 
TOLERANCE ON #200 ,\LSO CONTROLLED BY FILLER/BITUMEN RATIO. 
COPIES TO: 
D. HEINS 
o.oo 
0 
0 
0 
0.000 
0.000 
0.000 
0.000 
0.00 
o.ooo 
0.00 
0.00 
. o. 00 
. o.oo 
0.00 
0.00 
o.oo 
0.00 
0 
0 
0 
0.000 
o.ooo 
0.000 
0.000 
o.oo 
0.000 
o.oo 
0.00 
0.00 
o.oo 
0.00 
o.oo 
CENTRAL LAB 
..-1)ES MOT NES ASPHALT 
DI ST. 1 
R. MOi'iROE 
W. OPPEDAL --CITY OF DES MOINES i3~lG 
'(B & Irv-! 
DISPOSITION: 
SIGNED: ORRIS J. LANE, JR. 
2 
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Appendix c 
Core Density and Percent Air 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
MATERIAL .•••.••• :ASPHALT CORES Site #1 
PROJECT NO .•.•.. :HR-542 
COUNTY; ••••••••• :JASPER 
LAB NO ..•. :ABEl-0018 
UNIT OF MATERIAL:C61Wentional Cores .#51, 52, 53, 54 EB Driving Lane 
CORES 51&52 1/4 PT. 53 & 54 OWT 51A, 52A, 53A, 
54A ARE THE BINDER CORES 
SAMPLED BY •••..• :C. ANDERSON SENDER NO.:ACAl-12 
DATE SAMPLED: ll/06/91 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - - - - - - - - - -
CORE 51 SURFACE 
52 SURFACE 
53 SURFACE 
54 SURFACE 
51A BINDER 
52A BINDER 
53A BINDER 
54A BINDER 
Material: Asphalt Cores Site #1 
Project No: HR-542 
County: Jasper 
- - - - - - - - - -
-------
DENSITY % AIR (HPM) 
2.341 4.6 
2.367 3.4 
2.367 3.6 
2.370 3. 1 
2. 318 6.8 
2.328 5.4 
2.360 3.6 
2.344 5.8 
Lab No. ABE1-0019 
Untt of Material: PAC 40 SBS Cores 55, 56, 57, 58 EB Driving Lane 
. Cores 55, 56 OWT; 57, 58 1/4 PT. 
55A, 56A, 57A, 58A are the Binder Cores 
Sampled by: Anderson 
Date sampled: 11-6-90 
Core 55 
56 
57 
58 
55A 
56A 
57A 
58A 
COPIES TO: 
CENTRAL LAB 
DISPOSITION: 
00000 
Surface 
Surface 
Surface 
Surf ace 
Binder 
Binder 
Binder 
Binder 
Date 
C. -ANDERSON 
received: 
Density 
2.373 
2.385 
2.370 
2.334 
2.306 
2 .392 
2.366 
2.355 
2-13-91 
Sender No.: ACA1-13 
Date Reported: 2-21-91 
% Air (HPM) 
3.7 
3.2 
4.3 
8.4 
3.4 
3.3 
5.8 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
99 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAS LOCATION - AMES 
MATER I AL ••••••• : ASPHALT CORES \lite #2 
PROJECT NO ••.••• :HR-542 
COUNTY •••••••••• :CLINTON 
LAS NO ...• :ASEl-0015 
UNIT OF MATERIAL: Conventional Cores 35, 36, 37, 38 
. CORES 35 & 36 1/4 PT., 37 & 38 OWP 
35A,36A,37A,38A, ARE THE BINDER CORES . 
SAMPLED BY •••••• :STEFFES SENDER NO.: 
DATE SAMPLED: 11/15/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - - - - - - - - - - -
CORE 35 SURFACE 
36 SURFACE 
37 SURFACE 
38 SURFACE 
35A BINDER 
36A BINDER 
37A BINDER 
38A BINDER 
Material: Asphalt Cores Site #2 
Project No: · HR-542 
- - - - -
DENSITY 
2.324 
2.320 
2.378 
2.370 
2.281 
2.259 
2.336 
2.336 
- - - - - - - - - - - - -
% Al R (HPM) 
5.5 
5.7 
3.0 
3.5 
7.2 
7.5 
5.9 
5.6 
ABE1-0014 
County: Clinton 
Unit of Materiaf: PAC 40 SBN Cores #3.1,- 32, 33, 34, 39, 40, 41, 42 
Cores 31, 32, 39, 40 1/4 PT. 33, 34, 41, 42 OWP 
31A, 32A, 33A, 34A, 39A, 40A, 41A, 42A are binder cores 
Sampled by: Steffes · Sender no.: ACA1-08 
Date Sam led: 1-15-89 Date received: 02-13-91 Date Re orted: 03-21-91 
Core 31 
32 
33 
34 
39 
40 
41 
42 
31A 
32A 
33A 
34A 
39A 
40A 
41A 
42A 
COPIES TO: 
CENTRAL LAB 
DISPOSITION: 
00000 
Surf ace 
Surf ace 
Surf ace 
Surf ace 
Surface 
Surf ace 
Surf ace 
Surface 
Binder 
Binder 
Binder 
Binder 
Binder 
Binder 
Binder 
Binder 
Density % Air HPM 
2.274 7.7 
2;251 8.4 
2.323 5.9 
2.318 5.7 
2.338 4.7 
2.337 4.7 
2.332 5.3 
2.335 5.2 
2.235 9.3 
2.217 
2.252 
2.290 
2.345 
2.347 
2.318 
2.313 
11. 7 
6.9 
4.6 
3.9 
5.3 
5.5 
SIGNED: ORRIS J. LANE, JR. 
TEST I NG ENG I NEER 
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IOWA DEPARTMENT Of TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
LAB NO .... :ABEl-0009 
MATERIAL .•••.••• :ASPHALT CORES Site #3 
PROJECT NO •••••• :HR-542 
COUNTY ••.•••.••• :O' BR! EN 
UNIT OF MATERIAL: Conventional ·Cores #9, 10, 11, 12 WBL ~ Inside 
9 & l 0 l I 4 PT. l 1 & 12 OWP 
9A, JOA, llA, 12A ARE THE BINDER CORES 
SAMPLED BY ••••.• :R. STEFFES SENDER NO.:ACAl-03 
· DATE SAMPLED: 09/25/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21 /91 
- - - - - - - - -
- - - - - -------
-------
CORES SURFACE DENS I Tl ES % AIR (HPM) 
9 II 2.345 5.3 
10 II 2.365 5.0 
11 II 2.342 4.7 
12 BINDER 2.329 5.2 
9A II 2.285 6.6 
JOA II 2.290 6.o 
11 A II 2.280 7. l 
12A II 2.292 6.2 
Material: Asphalt Cores Site #3 Lab No.: ABE1-0D10 
Project no: HR-542 
County: O'Brien 
Unit of Material: PAC 40 SBR Cores #13, 14, 15, 16 WBL - Inside 
Cores 13 & 14 1/4 PT. 15 & 16 DWP 13A, 14A, 15A 
16A are the Binder Cores 
Sampled by: Steffes Sender No: ACA1-04 
Date samp 1 ed: 09-25-89 Date Received: 02-13-91 Date Reported: 03-21-91 
Cores 13 
14 
15 
16 
13A 
14A 
15A 
16A 
COPIES TO: 
CENTRAL LAB 
DISPOSITION: 
00000 
Surf ace 
Surface 
Surface 
Surface 
Binder 
Binder 
Binder 
Binder 
C • ,A.bWERS"Ofl · 
Density 
2.231 
2.260 
2.287 
2.309 
2.329 
2.329 
2. 352 . 
2.340 
% Air (HPM) 
8.6 
6.8 
5. 1 
5.3 
4.3 
4.5 
SIGNED: ORRIS J. LANE, JR. 
TEST! NG ENG I NEER 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
LAB NO •... :ABEl-0013 
MATERIAL. ••.•... :ASPHALT CORES Sites #4 & #10 
PROJECT NO .•..•. :HR-542 
COUNTY .•....••.. :POTTAWATTAMIE 
UNIT OF MATERIAL:ASPHADUR CORES 25,26,27,28,29,30 EBL; CORES 25,26 
27, 1/4 PT.; 28,29,30 DWP; TOP LAYER 1988 . 
25A,26A,2]A,28A,29A,30A ARE THE BINDER CORES 
SAMPLED BY ..•... :STEFFES SENDER NO.:ACAl-07 
DATE SAMPLED: 09/27/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - ------- - - - - -
CORES 25 SURFACE 
26 SURFACE 
27 SURFACE 
28 SURFACE 
29 SURFACE 
30 SURFACE 
25A BINDER 
26A BINDER 
27A BINDER 
28A BINDER 
29A BINDER 
30A BINDER 
COPIES TO: 
CENTRAL LAB C .• ·ANDERS-ON 
DISPOSITION: 
00000 
- - - - -
DENS ITV 
2.379 
2.308 
2.290 
2.323 
2.250 
2.368 
2. 199 
2. 211 
2.205 
2. 196 
2.209 
2. 198 
-------
% AIR (HPM) 
2.6 
5.7 
6.3 
5.3 
8.3 
2.8 
10.2 
7.8 
9.4 
9.4 
10.4 
10.3 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
MATERIAL .•••••.• :ASPHALT CORES Site #5 
PROJECT NO •..••• :HR-542 
COUNTY .•••.••••. :WOODBURY 
LAB NO .... :ABEl-0012 
UNIT OF MATERIAL: Conventional Cores 21, 22, 23, 24 WBL - Outside 
CORES #21 & 22 OWP; 23 & 24 l/4 PT. 
2lA, 22A, 23A, 24A ARE THE BINDER CORES · 
SAMPLED BY ••.••• :R. STEFFES SENDER NO.:ACAJ-06 
DATE SAMPLED: 09/26/89 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21 /91 
- - - - - - - - - -
- - - - - -------
- - - - -
DENSITY % AIR (HPM) 
CORES 21 SURFACE 2.380 3.8 
22 SURFACE 2.375 3.3 
23 SURFACE 2.338 5.4 
24 SURFACE 2.340 5.3 
21A BINDER 2.337 5.0 
22A BINDER 2.332 5.2 
23A BINDER 2.318 6.5 
24A BINDER 2.307 6.5 
Material: Asphalt Cores Site #5 Lab No: ABE1-0011 
Project No: HR-542 
County: Woodbury 
Unit of Material: AC-13 Cores 17, 18, 19, 20 WBL - Outside 
Cores 17 & 18 1/4 PT., 19 & 20 DWP 
.. 17A, 18A, 19A, 20A are the binder cores 
Sampled by: Steffes Sender No: ACA1-05 
Date Sampled: 09-26-89 Date Received: 02-13-91 Date Reported: 03-21-91 
Cores 17 Surface 
18 Surface· 
19 Surface 
20 Surf ace 
17A Binder 
18A Binder 
19A Binder 
20A Binder 
.COPIES TO: 
CENTRAL LAB 
DISPOSITION: 
00000 
Density 
2.279 
2.257 
2. 287 
2.311 
2.287 
2.286 
2.274 
2.224 
C-. l\NO-ERSON . 
% Air (HPM) 
6.2 
5.9 
5.2 
6.0 
6. 1 
5.8 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
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IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
LAB NO ...• :ABEl-0023 
MATERIAL •.•..••• :ASPHALT CORES Site #11 
PROJECT NO ••••.• :HR-542 
COUNTY .••••••••• :WEBSTER 
UNIT OF MATERIAL:RALUMAC CORES #67, 68, 69, 70 OWP NB DRIVING 
SENDER NO.:ACAl-16 SAMPLED BY •••.•• :STEFFES 
DATE SAMPLED: 06/17/88 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - - ------
- - - - - ------ - - - - - - - -
- -
DENSITY % AIR (HPM) 
CORE 67 SURFACE 1.955 23.4 
68 SURFACE 2.056 12.8 
69 SURFACE 2. 153 15.6 
70 SURFACE 2. 115 16.8 
Material: Asphalt Cores Site #12 Lab.No: ABE1-0020 
Project No: HR-542 
County: Polk 
Unit of Material: PAC 30 SBS Cores 59, 60,, 61, 62 SB Driving Lane 
Cores 59 & 60 1/4 PT.; 61 & 62 OWT 
59A, 60A, 61A, 62A are the binder cores 
Sampled by: Anderson Sender No: ACA1-14 
- - - - -
Date Sampled: Date received: 02-13-91 Date Reported: 03-21-91 
Core 59 Surf ace 
60 Surf ace 
61 Surface 
62 Surface 
59A Binder 
60A Binder 
61A Binder 
62A Binder 
COPIES TO: 
CENTRAL LAB e. ANDERSON 
DISPOSITION: 
00000 
Density 
2.302 
2. 317 . 
2.271 
2.301 
2.259 
2.293 
2.298 
2.320 
% Air (HPM) 
5.8 
5.2 
7.3 
5.9 
6.8 
4.0 
3.4 
4.4 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
104 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
LAB NO .•.• :ABEJ-0017 
MATER I AL. ••••.•. : ASPHALT CORES S.ite #13 
PROJECT NO •••.•. :HR-542 
COUNTY .••••••••. :sTn~y 
UNIT OF MATERIAL: Conventional Co.res 47' 48, 49, 50 NB Driving Lane 
CORES 47 & 48 OWT CORES 49 & 50 1/4 PT. 
47A, 48A, 49A, 50A, ARE THE BINDER CORES 
SAMPLED BY •••.•. :C. ANDERSON SENDER NO.:ACAl-11 
DATE SAMPLED: 11/08/90 DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - - - - - - -
CORE . 47 SURFACE 
48 SURFACE 
49 .SURFACE 
50 SURFACE 
47A BINDER 
48A BINDER 
49A BINDER 
50A BINDER 
Material: Asphalt Cores Site #13 
Project No: HR-542 
County: Story 
- - - - - - - - - - -------
DENSITY % AIR (HPM) 
2.391 3.9 
2.392 4. 1 
2.390 4.0 
2.383 4.8 
2.348 6.4 
2.392 4.9 
2.373 4.4 
2.332 6. I 
Lab No: ABEl-0016 
Unit of Material: PAC-30 SBS Cores 43, 44, 45, 46 Driving Lane 
Cores 43, 44 OWT; Cores 45, 46 1/4 Point; 
43A, 44A, 45A, 46A are the Binder Cores 
Sampled by: ANderson Sender NO: ACA1-10 
Date sampled: 11-08-90 Date Rec.eived: 02-13-91 Date Reported: 03-21-91 
Core 43 
44 
45 
46 
43A 
44A 
45A 
46A 
COPIES TO: 
CENTRAL LAB 
DISPOSITION: 
00000 
Surface 
Surface 
Surface 
Surface 
Binder 
Binder 
Binder 
Binder 
C • ITT'fDTRS ON 
Density % Air (HPM) 
2.367 5.7 
2.368 5.7 
2.373 5.8 
2.362 5.8 
2.374 5.3 
2.369 5.7 
2.349 6.5 
2.336 6.7 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
105 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
LAB NO •.•• :ABEl-0007 
MATERIAL ........ :ASPHALT CORES Site #14 
PROJECT NO •••..• :HR-542 
COUNTY •••••••••• :O'BRIEN 
UNIT OF MATERIAL: Conventional Cores .#.1, 2, :1, 4 SBL: 1 & 2 OWP; 3 & 4 1/4 PT. 
lA, 2A, 3A, 4A ARE THE BINDER CORES 
SAMPLED BY ..... ;:R. STEFFES SENDER NO.:ACAl-01 
DATE SAMPLED: 09/25/B9 · DATE RECEIVED: 02/13/91 DATE REPORTED: 03/21/91 
- - - - - - - - -
- - - - - - - - - - - - - - -
- - - - - -------
DENSITY % AIR (HPM) 
CORES 1 SURFACE 2.320 5.4 
2 SURFACE 2.309 6. 1 
3 SURFACE 2.311 6.7 
4 SURFACE 2.30B 6.5 
lA BINDER 2.329 5.5 
2A BINDER 2.319 5.6 
3A BINDER 2.333 5.3 
4A BINDER 2.331 5.7 
Material: Asphalt Cores Site #14 Lab No: ABEl-0008 
Project No: HR-542 
County:· O'Brien 
Unit of Material: PAC 40 SBR Cores #5, 6, 7, 8 SBL 
5 & 6 OWP 7 & 8 1/4 PT.; SA, 6A, 7A, SA are the 
binder cores 
Sampled by: STeffes Sender no: ACAl-02 
- - - -
Date Sampled: 09-25-89 Date Received: 02-13-91 Date Reported: 03-21-91 
Density % Air (HPM) 
Core 5 Surface 2. 324 3. 5 
6 Surface 2.351 3.5 
7 Surface 2.311 
8 Surface 2. 328 4 .4 
5A Binder 2.283 6.6 
6A. Binder 2.286 7.0 
?A Binder 2.314 6.1 
SA Binder 2. 298 6. 2 
COPIES TO: 
CENTRAL LAB 
DISPOSITION: 
00000 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
106 
IOWA DEPARTMENT OF TRANSPORTATION 
OFFICE OF MATERIALS 
TEST REPORT - ASPHALT CONCRETE CORES 
LAB LOCATION - AMES 
LAB NO .... :ABEl-0021 
MATERIAL .••••••. :ASPHALT CORES Site #15 
PROJECT NO •...•• :HR-542 
COUNTY •.••••• ; •• :POLK 
UNIT OF MATERIAL:PAC 30 SBS Cores 63, 64., 65, 66 SB Driving Lane 
CORES 63 & 64 1/4 PT.; 65 & 66 OWT 
63A,64A,65A,66A ARE THE BINDER CORES 
SAMPLED BY •••.•. :ANDERSON SENDER NO.:ACAl-15 
DATE SAMPLED: DATE RECEIVED: 02/13/91 DATE REPORTED: 02/21/91 
- - - - -
CORE 63 SURFACE 
64 SURFACE 
65 SURFACE 
66 SURFACE 
63A BINDER 
64A BINDER 
65A. BINDER 
66A BINDER 
COPIES TO: 
CENTRAL LAB 
DI SPOS IT! ON: 
00000 
- - - - - -------
DENSITY 
2.382 
2.314 
2.402 
2.399 
2.338 
2.399 
2.390 
2.394 
------- -------
% AIR (HPM) 
3.6 
2.6 
3.5 
5.3 
4. 1 
2.9 
3.2 
SIGNED: ORRIS J. LANE, JR. 
TESTING ENGINEER 
